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CHAPTER 1 


PROBLEM AMD ITS SlQVJPlCAVCS 

IHTRODtJCTIOK 

Burins th« iwtt thr«« d*ead«t two lutjor «f 

•ducatio&ftl and peychological raatarch, namilpt ttm trorlc 
of ?iag«t on th« davalopMnt of th« inttlloct and Gall ford* a 
atud^r of eraativity havt coaa into proidsanca* Plti^atias 
thaorjr Ima jsrovidtd a broad fT'aaawork of tlia davalopMnt 
of raaaoni&g aa alto tha faotcd'a wbiob Might affact tha 
davalopieani of tha aaaa (Piagatt I972t ^ionar and Staffordj 
1972)* Tha atudy of craativity hat iiluninatad facta of 
tha craativa paracni, oraatlv# pcrootaa, and craatira product 
(Govan, 1972taa«tton f 1973$) • Both araaCf baeanaa of 
thair apparant intrinaic valua in adttoation* hava raoaivad 
graatar attantlon today froa aoidaaioiana, than in tha paat* 

Hoaavar« thia 4t*antion Dan eftan boon witnaaaad 
in tao waya* Firatly, thoaa aho support Pla(ta**a theory 
hava ganarally otrasaad tha naad to htlp atudar.ta to 
develop tha poirar of raasooing and akilla naoaaaaxy for 
adequate understanding of acitnea (llordland,et*ali 1974| 
laason 1975t Chiapatta 1976)* In contrast tha othar 
group of riaaarehara nanely Catbala and Jaekaon, 19&2f 
Yallach and Kcgmt, 1969f Itava t970t tha proponanta of 




crefttlvity hav«i laid ttora anphaals on th« sa«d fto’ dlvar^aiit 

♦ 

thinking (Gullfotrd, 1959) and avan Irrational thinking 

« 

(torranca and Kyara, 1974)* thia divaralty of atraaa 
partmittlng to the Intellectual developaant and oraatiritj 
during the sjwn of individual grovth ealle for bridging 
the gap, research efforts for whi^'h have not so far «ada 
any headway. The present piece of reaseareh aaeka to 
explore such a possibility, 

IKTLLLEJTUAL biVELCPKlINT CK THE CHILD 

the invention and refinement of intelligence 

• 

tests in Enfland, France and United 5tr>teB yielded useful 
luantitative indices of intellectual atatun. When norna 
are available, a chilct*9 developnent can be compared, in 
a general way, vhth the devslopaent of other. But there 
mere alveys eome reaaearchere, Including BSnet himself, 
who sourht more tV'in a general quantitative Index, 

Jeen Piaeet was one who rejected the quantitative 
measures for a more qualitative approach. In the year 
1920 , he initiated a lon«r term prograrme to chart t^e 
stages of child’s progress toward adult model of thouphta. 
Although the questions he raised and his reaaearch style 
’Methoda Clinique* were unfamiliar, he eventuslly von a 
vide audience in both psychological and eduomtlonal 
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circl«8. Hie unorthodox oleine about -the co(?nitiva 
eeh«De that the child ccmatructe end thlnha through 
which he knows th->t the world could no longer be 
ignored are now in fact being inteerated with the more 
familiar notlona. 

Piaget, who bellevea that cognitive development 
proceeds in a fixed orderly sequence and that throught 
paroceoaee of children are very different from the 
thought procesr.eo of adulta, has had a great inpact on 
our understanding of cental development. In defining 
intelllrence, most of the teat users and psychologiata 
who have constructed Intelligence tests lay stress on 
+ he ability to think in abstract terme and to rsaaon 
togsther wlt^ the ability to use t eir functions for 
adaptive purposeo, Piaget renrde intelligence as a 
sra-ifl'- inrtarce of adaptiee be^evicuDr, of coping 
with ervironoer* and organising (and recrganleing) 
t^oug'^‘s ard actiors. In ot*^er worde, for Tlsget, in 
intelligence is the ability to adapt cto environoont and tc 
new situntitns, to think and act in adaptive ways* 

Piaget*a work focussed on qualitative deacriptions of 
the changes that occur as the child*a cognitive abilities 
mature* 

Flag et, first of all defines intellegence as the 
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ability to adapt to the anviroaoient* jtdaptation takes 
place through aerlDllation and through accosodationf 
vlt' the two proce-rea int«rac^i«- throughout life in 
different waya« In aaainilfttlon the individual abaorba 
nev Inforpation, fitting featuraa of the envlronioent 
Into Internal cognitive atru'*ture. In acror.aod-'tlon 
the Individual aodifiea tt'eae internal cognitive 
ptrut:**‘jres to crnfirv tc the nev 1*^.formatior ar'^ me^t 
tJ** ’er-jmi'’ o'" the environcei.t* A hnlance ia 
t rcugh aquilibralitn, ae the individual organiaea the 
dec'jn! cf the envlronoent in terBiF of previously 
ejcirtinr: cornitive structure. Squllibrotion Iw an active 
prccFF that ir.volvon ccnetant interaction .between the 
individual anr. the e::viroRcent ani sloo eetHbliahes a 
balance between arricilaticn and auconuodation. 

Fisfei h<;e an ecrirlcal eplstenology that Ir to 
b# approached developcentally, Be haa not coneidered 
the world to be real but haa atudied the changing 
precernea bv which t»*e growing child eopea with the 
world. His a- ounta of development are no* different 
froa tvoae of strict environoentalista. However, aany 
of hia concepts such as asai&ilation and adaptation are 
biological in nature. 
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Philosophy of Poirolopsant 
Plagot 8008 a biological organisation as an opan 
ayatem trhich artandh Into tha anviroamaaty but which at 
tha aaee tiaa nuat cloas In ordar to preaant its own 
organisation. Bahaviour is a kind of raaoltant of thia 
double function* Concepts ralatad to tha Plagatlan 
thlnklnr are explained below 

Knowing $ Knowing le an avolutionary advance which tanda 
tovardi* atabiliaing thin oacillation betwean opening and 
closing. Through knowing tha biological organisatiOD 
tends to reach beyond Itaalf, Henca Piaget*a 
e}latesological aaarcK laade hia to looit at thia biological 
organization. To Piaget cognitive functions conatituta a 
epeelalised organ which regulates tha interaction of tha 
organlea with its environaent but are derived IToa a 
'general biological organ!aation*• 

Since» for Piaget, knowing ia a biological 
phenomenon the attaineent of truth Ip also a biological 
urge becniuwe it is a characterietic of knowledge to 
attain truth. Truth ip not nerelly a copy of eocternal 
reality (and failure to realise this has led to 
philoaophical error ), but it is rather an organisation 
of tha real. 

IDaowledga t Knowledge, Piaget aays, ia of three «aln 
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1clnd« (i) innate Icnow^hov or Instlnet, (ii) knowledire 
of the external world through the eenae organi, end 
{ill) logico»»ath«KeticAl knowlodge. Fdr Piaget the 
inetincte Involve ccgnltiva regulation but these are 
preproirrarned and rigid. 

The third kind of knowledge ia s late evolutionary 
innovatio . Pbr Piaget, inatineta almost totally disappear 
in prinates, but the new sode of knowledge dote not 
replace instinct rather, It disassoclntea Instinct and 
uaea ita cosponentn. Instinct is not exclusively pr«» 
prcgrB;=;edt Be recognises that it is a baele for further 
ccdew of organisatior.B, 

Piaret’s cor.Cerr. w'n largely with the knowledge 
of cc-^nition, with cognitar.ca. In two of hie last vcrke« 
*Ths ar»kap of Conrciouanera* ( 1076 ) end *SucreP*’ss and 
Pni-^rr* ardifig* ( 1 * 570 ), he diptinrulshed between a 
practical fore of knowledge that arose froa aucesnaful 
Bo1un''n of a prctler and true understanding that involves 
full awartneT'Sf or oonsieouansss of that aetion. This 
true understanding th* progrsssior. from the jsracticsl 
forn of knowledge to thought waa sffseted by cognisance. 
This cognisance, in Piaget*s view, doss not eoergs fully 
until age 11»12 yssrs« Bs applied strong erlteris to the 
Identification of a 8Ub^act*a conaciousntsa or cognisance 
in a problem solving situation. In genaral whan a 
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paytshologittt aiMalcB of a aubjact baing eonaciotia of a 
aituation ba aaana that tha aub^aet la fully aaara of 
his anvironaant* 

tha thaorj of Plagat oouoarning tha aavalopMOtal 
airoiution of totalUga&oa doaa sot raat os tbavsrlaa of 
laarslsg baaad os tha atlaulua-^aaposaa In 

batwean tha atiaulua^raaponaaai thara axiata tha 
organlaa and ita atruotisraa* But aa ipoatal (1959 ) 
haa indlcatad it would ba potaibXa to istagrata Bia«at*a 
thaory is thia oadra by aaaoa of what My apptar to ba 
tha objactivaa of tha prooaaaaa of Xaar&lsg tha aohaaa. 

Js Fiagtt*a workf a achaM of actios la aatabliabad aithar 
by a aariaa of raactiosa or by a aaquanoa of raaotiosa 
and avasta. Xt aay ba, for axaapla, a aispla raflax actios 
or a ccaplax btbavioua pattars in problaa aolaisg* fha 
ac harts is tracrforaad by acriailation and arcoreodation* 
thia tranafoTMtion aneuara to tha dafisitlos of laaruing* 

In affact, cosfrontai by naw ol^acta aohtaaa of actloi* 
which *re *.lrcaiy functio-al c»n b» aHK^ aaaiailatad, 
or aodiflad by adlMtlsg to tha saw aituatlos* 

Flagat, tha chitf advooatt of tha Ganava School 
of thought haa baas isfluascad is thiskl&g and voxk by 
Plato’s rationalistic tradition, wtrk of Gtstalt Psychology, 
usa of logic for intarpratatios of thlskiBg (olasaaa, 
ralatiosa, graajdng, or ravaraibility and aquillbriun) 




«nd sftvtrttl i&dlvidual p«raoaallti«s <tf p««t «ad pr«*«nt 
of bio oouatry (lr«o«, 1970)» B* vu»«d auecoasfuXly 
variovui tochniqiwta of logic for veaeovoring th« 

Intolloctual bohaviour of young ehlld«ra*a thought and 
tha uaa cf anarch synbolic logic (coapoaanta)• Piagnt 
uaa abln to diacuea tha propartlaa of tanking {prccaas) 
at various aga lavala in tarsa of what >oparationa* 
childarn vit'^in tha aga group ara capahla and Incapabla 
of par for ting, 

Piagat has bears cc:.carr.ed with tha atructura 
nnd wrrking of adult tind, and ho*> it got that way. 
Flaget creat'ad a naw vocibuliiry rnthar than conatructac 
naolOt.iai.a, however, Piu«*at ru » dona two tolnga, 
fjrat he uaaA ariatir.^ werda with slightly DOdiflad 
»a&ninga» and aacondly, uaad the tachnlcal vocabtQary 
of ayobollc logic. Hi a raaacn for aiaployinf ayobolic 
logic in that langmaga of tbia diaclplint provldaa 
good way of deacriblng auch tha atructura of Intallact 
aa Euclidean gaoeatry ir idaal for daacribing plana 
aurfaee and rlaaanian gaovatry for aphart. 

Oparation s Tha word *oparatlcn» aaaaa to hava bean 
darivad froa ‘action’. Operation playa an iaportant 
part in logic wrl<'h in baaed on a' atract algebra ani 
ia EMida up of syabolio aanipulationa. Operation in tha 




9 


Pi«j);etlAn in « Dsental action within th« peroon* 

It modifies the obj«ct of knowXadjto and random tho 
Individuial capoblo of undftrstar.ding th« otructura of 
the trauaforaation that has cone. He haa» therefore, 
attesepted to develop a peychoXo/'ical theory of operations 
ehich links psychology to loglc« Since an internalised 
action is an operation and thus according to Piaget the 
development of the intellect consists in the grorth of 
operatin' I thinking. 

Psychologically, opsra'^ions are actions which ars 
Inter'alisable, reversible, and eo-ordlnatsd into i 
eysteo c aracterlaed by lavs vbJlch apply to the eysten 
as a whole. They are actions since they art carried 
out on objects before being perforoed on syebole. 

They are internalltable, since they can also be carried 
ou* in thowht wi*'out loainp tH*'lr original character 
of actior.a, T’^'ty are reversible as agninst siaple 
act Iona eVlc»- are irreversible* In ‘his «ay, the 
opera*ien of cembininr can be Inverted l«eedl»teiy 
into the oj'eraticn of dissociation...Finally, 
since operaUons do not exist in isolation, they are 
connected in the fora of structured or wholes (Piaget 
ard Inhelder, 1961), 

Here operations are considered real psychological 
actlvltiss on which our whole eifeotive and real knowleidge 
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1« based, KoiVT^ly ape&klnir,e operate.on in a aeane for 
^‘aenitally tranaforr.lng data about tha real world*, 
so that tf.ey can later on be organised and used 
selectively in j»roble'ni solving* Cperaiion is internalieed 
and reversible and this distinguishes itself fron a 
slsple action or goal directed behavious, Pro{>ertles of an 
operation can be eu^narlsed as follows: 

(i) the opera* ion le revr-rsitle, it can functi n in 
O";ori*e di-ecUrnri (ii) S operation never takes place 
ir Serial ton, it I- aiwavn linked to ar.etVer syater, 

or rcher»*t The operation is always a part 

c*" a struct’ore art er.ee-hle. The correct role of 
c rs***!*.»Tr J^ *r frrc s“cte»*, w^icf' are growptnffs in t^e 
case of 'j.uali* stive avstess (sic le cla’si flcat 1 crs, 
ifuhle e'try tables, serialised rslatifnshipp) or grcupa 
w! er. 1‘ IP n colter of spatial i tetporal, aliPrebraic, 
f'Pf.rrtric ard tQpolOF:icn1 ntructures} and (Iv) the 
crcvreh«*,P 4 ve avuteca developed according to a certain 
nucber of chronological stages de% eloping in e constant 
order. 

PliSfit'S stages of ISTBLUCTOAl OEVJSlrOMtElft 

1,1 ke yyogostky end Bruner, Piaget also propounded 
the atagee of the constructions of the o|»er«tlons. 

Perhaps Plagii;t*s aoet notable end siemiflcent contribution 
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to contorporary aducaticnal thovutht sod practictt hmn 
t>9»n charactarisatlon of apoclfic lnt«]l«ctuat 
developisental atarre of childarn. Within this dtvslopoontal 
prrcarsi. ha locataa a aarla.x of dioiinct davslopsantnl 
phasaa and avb.phases. Each distinct sub^i^phaaa vithln any 
ona of his aajor davalopcental phaaa has bean classifiad 
by Fiafrat and ce-workera as Bub..ata£eB of davalopsant. 
Fi'sret har divided t)ie period of intallectual davalop&snt 
intr four a^^jor aavalopcasntal BtufUL which sarva aa a 
convenient h’^nila f&r pra entation of the Intallaetixal 
da elopcert. Bach atage refJiacts a rane« of organisational 
patternr which oc^ur ir. a dafinlta aaioaned within an 
arprcslc'ite ana span (of thnt 8*nge) In continimr.ca of 
devalopKent, Tha coo'lation of one stag# proridaa a aalf 
rap-ulatJon, as well as the baffin^inr of aasinllatlon, for 
a new s^nae, 

Th^* ata-e ccreapt is linked *p the Idea of aautal 
9In a stan-e, the davalo^nent of anythlnr la a 
set rf relations r.Tavailine at one ti«e. Each ataija enr 
be achieved only v an ita pracuraor haa b^-ar prcjerly 
attained, and th’it if any aatly stage in ineoisflate, later 
stage will not be e.-fective. Each atjige sugf:eets the 
potential capacity and probable level of behawiour. 

They provide a possible key for adopting the l«arnar*s 
c pabilitiea, Piaget (t9^3) has identified Ibaae etages 
as follows: (i) the Sensory Kotor Stage, (ii) the 
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OpertttiotiAl (ill) thft Concrsta.Cperdtlori! and 

(iv) the forifiel Cperational atag*. 

The Senaory Kotor StaK* 

p 

It iB the firat atnge of i.ntellectual de. tlopsaot 
which lastR front birth uatil about 18 montha to 2 yaara 
of age. CrigioaUy defined by Piaget (1955a, 1955h)» 
t-‘ is if, the et»+:e in which aenaory cotor preforaanca 
become r'ogre; eively atructured into functional ayatanaa 
w’ich form the building bXocka of later cognitive activity. 
The cHld^a B«naory»>osotor bahaviour, while organised, la 
no* ecgr.itlva, since it dependa on r^papending tc the 
ptlRulue nr’ rrerentad, rather than a* rerrerented or 
lnterpre*ad by cegnitlva a-tivity. Thus aanaory motor 
beh-vicur lacks tha repreaentational oomronant of trua 
cognition (Piaget, In the first half of this ataga, 

t*'# child's activity la centered on hie own body. 

In the second half the child dev«los»a acbawta or 
achane of practival intelligenea which anablra him to 
deal with ob;)ecte in space, Tha child is highly dependant 
upon his parents for aatiafaction of physical naads: 
parforna only overt activitiaa, thlnke least about hla 
actions, is attracted soatly by sound, touch and othar 
physical stimuli, the most basic IntsXlsctual accomplishment 
of the ability to recognise ob;}ectB* 
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Th« Pr«opttrational StA£« 

Pr«D|i«ratlonAl thought is a aub^poriod of coooeot* 
oparatlona. It axtanda froa two to about aix or aavan 
yaaxa and la eheractarlaad by tha rapid davalopnaot of 
rapraaantatlonal or aaedotlo futtctiooaf which Flagat 
considers to develop during tha pra*operational period 
iBltatlon* play» drawing* nectal image* memory and language 
The cMld at thip at ape ie reatricted to recognicing 
functicr.sl relations, has difficulty in dlatlnguia^4ng 
the general from the particular, and hla raatonlng is 
pre-causal and pre-logical* Kuch of preoperatlonsl behaviour 
ij* defined by ahaence of concrete-operational achievements 
like, eerla*lon, eleaaification, coneervati<n, transitivity 
and spatial ani peoisetrleal concepts. 

The precpera*ional stage is a time of free play and 
l6arin*»*ion. It Is, t'erf fere, important that teac^era of 
primary classem provide opportunities for the children to 
engage in plays of preceptive nature, using all of their 
sense to explore and obsatve the physloal world* In 
science activitieat the te'cher ahould be more concerned 
with having the children touch, taste, emsll, listen and 
watch than with dlacusaing theae axparlancea at any length 
(Anderson, et*al, 19’70)« 

the Concrete Opsratlonal Stage 

The period of ocnorete opaTsticna la that level of 
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de-elopc.ent in %ihich the child uses Intellectual 
operations baaed on l:it«rnnllaed Intellectual etructurea 
to claaaify concrete objecta and/or event#* The concrete 
period^ including the aubperiod of preoperatlonal thought, 
extenda froe 7 to 11 yeara of age. The di velopeent of 
concrete^operaticnal thinking at this age enable# the 
child to solve probleea and to develop understanding of 
clsaa, relatione and quantity of oblecta and encounter 
vith Mr environment. Although the thinking of the child 
le etlll concrete, that ia larrely limited to the physical 
manipulation of object# r.ther than eyubole, he can nev 
perfrrr elementary logical operations, for exaatple 
clar-iflcalioR, aerialltatir.i, time and ewice relationship, 
idea on nu-ber etc. According to liSget, the child in only 
en;ntla of reacting beyond the einple obaervation* of facta 
which he has at hia diaposal, auiteble achtnea of operation 
that allow hia to atabilisa relationehip vith thea. It 
aaeae that this stage ie covered in two distinct psrtst 
Stags A (7 to 8 ysara) t This is the stags In which tbs child 
succeed a in aalnipuXating of oertein concrete opaxationss 
(class, relstionahip, nuseber and apaca) and of the first 
relatione, conaervatioa, and transitivity etc. 


Stage B (9 to t1 years) t Child applisa serial ordering 
and aatabllahsa on# to one corrsapondtnct batvssn two 
observable sett (eg. snail sniasXs have a fast heart beat 
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mhilm IttTg* «ni«als have a alow faaart baat)« Ha bagina to 
attack problaaa ayataaatioallj'r cannot fiad aathaaatioal 
proofs* Bs doss not accspt hypothstiosl dstst rsallty 
doainatas his thinking and tha poaalbilitiaa ara subordinatad 
to it. 

fha Fornal Oparational Stage 

Tha stags of foraal operational thinking begins to 

develop at around 1? to t5 yaara of age. The quality of 

formal operatlrnal thoughts differs from ccncrats thought 

in aavoral djffsrant ways. The principal dlffsrsnca ia that 

ths erncrets opeator ia confined in hie thinking to concrsts 

* 

objocte. everta or 8ltu»*tirne. shila a formal thinker on tha 
other hand, c n respond to logical fora of arguaent and 
deal w.th |fl*cpc»i*i'na. regardless of tha spaciflc content 
involved. Be inarines ar.d eorniders all sorts of facta, 
beliefs. f,>i»othese9 and po> eiblitiee. Hs develops the 
B>’ilitv to reason by hypotheses and finds ecpirieal and 
catherstjc'il pr<ofs for his observations, Inhsldsr and 
Piaget (1358) stats. "The most proalosnt featurs of formal 
thought is that it no longer deals vltb objjscts directly 
but with verbal slaaenta The various reasoning patterns 
given by Karpulua st,al, (1977) ars listed belowt 
FI s Applies multiple claasiflcation, 
logic, aerial ordering and othar reasoning 
pattern to concepts, abstract propertisa. 
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txioBP And theoriea* 

?? * April<*« comMnAtonal reasoninr crnsidtrluf 
nil ccDCAivabltt ccnbinntloiie^ 

P3 • St tAA nnl IntArprAti* ftmctimnl ralatien^ 

»Mpa In tBAthoan'it^^l foi^sn, 

fi : !'ecnftnia« th* n»c««slty of tn Axperlmantsl 
danirr. th'^t ccntrda all varlablaa but th« ont 
bfin^ lnv«atij?A*«ti, 

Aa clnificd ny Pinirat, th» forisnl atn^;a it an iaportsnt 
nr.i jjx -tiva rc’fiod of llfa* According to hia It ir tha Ulna 
wi.o.*. cna rl r.a ona*a future ar.4 fixaa lha goal of life, He 
bflifva?» tK-it ip,telllf#T.’'a reachaa Ita peak, tVue t^vlnklng 
nr. 1 ranaonirg ncre vary au^erior in thia atage. 

Thla stage is onrkoily different fro® the pravloua 
starts by dealinf with th** f-caeible vtreue the real, 

Bmlnard {1^71?5 describes this at'tge aa hypoth«to*»dfduetiva, 
aciantiflc and raflac*4v» abstrnction* FlAvell {1'’#5) 

(lescriber it as #raner«li*od orientation*, toaa iinsaa 

explicit nnd aone ticea lirpllclt touarda pro*’lar »clvi x' 
and orien*.-sticr *ovierdff data (eeahinatior.al aralysin), 
tov rd" isoln*ien and ccntrrl of variablea, tovarda tb* 
sypotheticAl and the logical ^uetirie«»’Ion ard jarcof. 

In the words of Inheldor and Hlaget, "Portal 
thinking ia eaaantlally hypothetical deductive. It iapliea 
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de<!ucticn r?o lortrer ref<^ra directly to perceived 
realltier but to hyprt'etlcnl e+ntosente l*e, it refers 
to prcpceitirne, «Mch are forruli»ti»n« of typotteeee 
or wMch ^re prstuletes/fncta or events indepenian* of 
ehets.er or not t'ey actually occur. The coat distinctive 
property of forBtl thoue’ht is a reversal of the eub^ecta 
nethod of apyroach. Thus this type of thinldng proceeds 
froa whit is ponoible to vhat is sstpiricsl and real* 

Piaget (I'jft?) sumaarites the tnree novelties of the 
foranl stage aa follows; 

(a) Thera is s gsnsrslication of claaalfication 
leading* to the claeaification of the second 
degree, chilled the *Coe‘Inatlonsl* * 

This coabinational allows the addition of 
* propositional operations* to the operstiona 
of classes and relations, Thia laplies a sost 
general forn of loric in whic** t>’e fore is 
inJe endent of the content* 

(c) This fore-tl structure t'*-u» b*coaee cospletely 
reversible vith Jf and B, There Iff tVen a 
ccffiplste group of four trafiafcreationSfXKHC. 

IKRC group is a set of four opera*.jone, namely, 
identityf negation* reciprocity and correlation* 

The age level which Piaget proposes are apprcxiaate, 
vorylng widely because of intellectual factors* sxperie;€s. 
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tradni-^f, uni aoclo-aconoalc p+atu?*. It ia abvloup thut 
cMldren oftan opersta on rora thin ona laval at aora 
or Xera tha aar,» tla«>f dapandinr on tht natura of th« 
chanane^a* k child anv, without aalf cootradiotiont oparata 
loBicall^p In ona field and not in another^ or oparata 
inconalatantly in the aaoa flald at diffarant tlaaa 
(Kualar. and Stone, 196?). Piaget ratoarka that taaohars 
ahculd not directly correct a child^a Idaaa, incorrect 
thcufhtn, t?ey nay be, but abculd instead provide a 
aufficient variety of axi*criancae to enable the child to 
correct hiasalf. In thia way ha avoid# an explanation 
(Mr^ful-accoocoda+itn) which la not in accord with 
hip own *<.ov^:ht (Buck Worth, 1 ^ 164 ). 

Transition of Thoui^ht: 

The Canavia School coneidere tha followin* five 
trnr.aforpatione whirh airked tha pnaaaaa froe tha 
eoncreta oparn‘1onal level of thcucht to the atatra of 
frrs' l oparntior, Flaret put# era aw under* 

(l) The firat and t'*e ao»t irptrtant tr ana fore at ion 
is the C k^aci^y of rfnnonl:^t on hyrothapas. 

Thin type of reaccnii.g- hia bf-en tarced a» .• t*-.etivc-. 
deductive; 

Til) The second transformation ia the uae of 

loi^ic at the concrete operational laval, Tha child 
in Capable of rensoni c which Pia^iit cnlla inter 
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l^r^posltloiiAl logic» th^t Is th« child htkB btfcoM cap&bl# 
of stabilising ths logical link bstvssti pttBBgB and 
conclusion indspsndsntlyi 

(ill) thtt third transforaatlon puts ths adoltsctot 

pupils in a position to as par at# the»ssly«s froB 
content which doss not happen in the second 
transferBailon. Possibilities rather than reality 
becoBss chiaf distinguishing characteristic of his 
(adolescent) theught; 

(iw) the fourth transforaatlon deals with tbs coabinatorial 
nature of that ia, fron l5 (aixtssn) binary 
cottbinatorlan to 156 (two hundred fifty six) ternary 
oparation. 

(y) The aysten of all possible coabinationa froB the logic 
of proposition whose use and Bsstery constitute the 
fifty basic transforn«tiott of the foTBSl operational 
stage of thought* 

All these five traneforBatione have been deriwed froB 
one single identifiable suintel etruotura i»t. the lillC group* 

CR*ATIVltI 
fhe Sonoept 

Psyohologioal reseerohes in the doaain of thinicing 
hare rewetiled that the are a variety of thinldaf ehiUties 
and not aXX of then are of equal value fro« the point of 
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produetlofi of Id tot. A tjrpt Af thinklag aov 

ooaaonlj dttlfnattd «t dlTtrgtnt thiaiclnf wMob tntbltt 
t i>irton to think in « Ttriti^' of wnyt uoA to arriYt at 
noTtl toltttiont to prohltnt, it oonaidtrtd to b» of nuoh 
inportcnot for crtatlTt work. Srtry ptraon it tndovtd 
Kith ooB« aaovmt of crtativity in on* tty or tht othtr. 

Thtrt art a aoabtr of thtorltt aa to hot tha ertatlvt 
proctat oparatta. In fitct, thtrt ia no cXtar cut a^rattant 
that craativity involvaa tha ability to product noval or 
original product (Taylor» 19^4). 

Tht dictionary daflnition of crantlrity aaana to 
( 

pra ent Uttla diff culty for a cltar cut undaratanding of 
the concept «nd in the literature of aaaauraaant it hat 
proved to be one of the aoet trouble aooe concepta aith 
no univareally acsapted daflnition and aathod for Ita 
quantitative evaluation (Torda* 1970)* The dafinltlone 
of creativity range froa cu'iginallty of thought through 
problea solvinr and invantivenaaa to tha near non«conforalty 
(Catiell, 1d7l)» GenaralXy, the aoet widely applied 
conception of creativity are forrulated t?wr in arcs of 
Bone aanifested in’oduct or any underI’lng proceae. 

Torrance focuaced on craativit’ ar the process of 

aenaing gape, or dleturbing aieeing eleaenia foraing ntv 
idaaa (U* hypotheses concerning theCf testing thaaa hypotheses 
and coaauniceting tha reauliSt possible aodlfying and rataatlng 
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th« hypoth» 8 « 8 . Dav« ( 1974 ) focuasefl on croatlvlty ae th« 
apex of all lf*nrning involving three behavioural atepa 
i,e. analysis, ayntheaia and .-wdgenent, which ultieetely 
evolvea a unique production, Pirea et,al« (19<^0) defined 
creativity a« the capacity of the individual to avoid ueual 
routine and conventional way.** of thinkinjfr and doing thinga. 
Guilford (l«5^), Sultan (l9fP)» Anderaon (l9f4) and Taylor 
exilained the construct through factor analy leal approach, 
Theae ani other approachea to define creativity Barron^ 
19^9; Rhodee» 19 C.II 5ios}aon,l9fi2{ Vallach and Xogan, 19<^5f 
lead one tc conclule that creativity involves an action of 
aind directed to manipulate the environment ifith a vlee 
tr^ produce new ideast patierns, or relations;,!pa* Bave 
(19*70) has tried to define creativity in what could be 
described through creativity teate measuring fluency, 
flexibility, originality and elaboration. 

The aignifioant and recent upsurge of interest, 
in crea'^ivlty and creative thinking la primiorily a result 
of Guilford*s work 59* ^3. ft 19^7)* Guilford** 

concept of creativity Involves a problem solving model 
based on hie atruettere of intellect. Acknowledging to 
convergent and divergent dietinctione between ordinary 
intellectual ayaten model, an interaction among memory 
stage, divergent o|>erationB and evaluation through the 
application of the factor analysis technique, Guilford has 
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been to doisonotrnto the jreeence of ftueh fft'jtorw in hi* 

atri; tur* of Irtelli*-'* mot*! ae fluer.cy, flexi ility nnd 
orl^^ln-Jity, 

Sif.ce after jullfort'e work, +h* reteareh**' in t],e 
area of creativity h^tve frown tr#c.eridcualy, #c that tod*;. 

A wide vaiiety of tctlco fall under the heading of creativity 
r*»r!gsr.- frcr cot’nltive, rAtlonal and aeaantic eleaente all 
the way tc o^er’t,or.r, 

Dirmfiicna of Creativity 

Creativity an a conce.t hoc been defined and elaborated 
in varlauj:* '> u/v by the ccmcerned reaearchers, Tfey have been 
aj yrrac.M:.," creativity t}'j:<ygf one or core of the foui' 
dir.r«;,ritr.« via, fcreon, proce.-r, prcdurt ajiC preas. It 4* e 

ei», ler^ and arptcprieate to consider the first thar ee 
cN^erorier of researr'r.ea on creativity, nacfly, the Creative 
;!re«tive rrcce’**, and the Creative Peracn. 

Creative lerenn 

In ^eac*‘l''Jn,'- t»e creative p^raon, Taylor (loft) 
nctea t'e irp rta»'ce of divergent t'^irkir.p, eepecially in 
protn-^tior. of i'ieas, fluency, flexlMlity and oririn-lit-, 
nuEOicr, f ntany and plaiTulneaa with ideas are eoce rcre 
ch racterietics, ether traits mentioned incluie curitrity, 

e 

mainpulstion, questioning ability and reetructurinf o-f 
ideas, Feraonality characteristics mentioned are autonot<y, 
independence, femininity of intereeta, dominaace, aelf- 




acccT'tanctt, rasourcifulneas, radicalneps and cottplavlty af 
raraonallty, 

Kaclcinnoii (i«€?) haa aumBarlaad tht ch?*r*iCtarlBtic 
of ^fraatiT# paraona as followai in^alllgant^ orljjrlaal, 
indapandant in thoui^ht and action, opan to axparianca both 
of tha inner •alf and the outer world, Intultiva, 
aaathetically aanaitiwe and frae froa cripplinf^ raatrainia, 
T^ay alno hnva hiyh anargy laval, a peralstant conaitaent 
to eraativa andaavour and a atrong atnaa of daatiny which 
Includaa a dagraa of reaourcefulnaaa and aaaaure of 
agotician, 

Baaidaa auacariaing tha charactariatio* of oraaUwt 
intiividuala Kackir.non (t9£>3) facia that oraativa persona 
art typical of ttany who make up for what they lack in varbal 
intallactaal giftednaa' with a high laval of anargy, a kind 
of <^ogr>itiva flaxiblllty which anablaa than to keep attacking 
the prcMaa with h variaty of tsachniquaa from a variety of 
angle” a*5d bair.r r'cnfl tent of their ultinate auoceae, they 
persevere until t'-ev arrive at a ereatl*e aolutitm, Thia 
kind of peraon aheuld raslnd ua t at orea^lva gi ftedneaa 
ie not nacesaarily aquated with high varbal intelligence. 

The Creative Product 

It la gantrally acfjaptad that a product to be 
conaldered aa creative suet be both novel and uaeful* 

The product is judged qualitativsly by the dsgrss of its 
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Modal racognition. Anoi'har oaiegroty of qualify of output 
is nuftbar of words, ld«>as, santaness or otbar products 
in ranaraUsad psycholodcal fores, GMsaXio (Taylor, 19<^4) 
says ^tht eaasura of craativa product should ba tha axtant 
to Mhicb it raatructuraa osar univaraa of UDdorstanding*• 

k product is obviously an outcosa of boss procaasaa* 
Stain conaidarad a procaas craativa vhan it raaulta in a 
noval work that la a.ceptad as tanabla or useful or 
sntisfyinc by a group, at aons joint in tisa, Tha author 
clarifies nr.d expands asch port of this dafinition. 

By *noval* is naant davla^ioca fres tha atatua quo. 

It represents e raintagration of axiating satarlala or 
/r.oMledi'a for the prcducticr. of sosething nav. It is a 
ccnaaquence of interaction between a craativa irdividual and 
his anvirenrent. 

In asying that t**# creative work is »tenable* or 
* useful* of 'eatiafying* the author is eovarina tha dlffarant 
araas of iiaaa, t'In-a nn.1 sasthetie axparlanoas, reapactively. 
It is atraased that the raaulta of tha eras'iva proea*'B Bust 
ba crrcunicatod to othara. This isplles two re^uisiteu for 
t he cra'itive parsont 

a) ha &uat hava aastarad a ica&ns, or nadiua 
of coanuBiicstionai and 

b) ha aust hava allalnsted froa tha creative 
product thoaa alamanta that are coaplataly 
idioayncratio. 





To nay thit tha oreativo work Buat b« arcaptad by 
ao«« group lapllat thnt in aoaa uay it aust b« congruant 
ulth tha naada or axptrianeaa of that group l.a* it 
*raaonataa* with thaaa naada or axpariancaa. Tha aocaptaaoa 
in aiditlon to dafinlng tha craativa aork, ofTara faadbsck 
to tha craativa pcraon ao that ha can clarify], altar, or 
aaka prograaa in hie futura aork. 

In aindieating that tha craatiaa work la accaptad 
*at eoat point in tiaa*, proxiaion la nada for tha fact that 
auch products aay ba avrsluatad diffaraatly In dlffarant 
hiatorical parioda« Vhila tha poasibility of tha uaivaraala 
la ad9.|ttad]]'tha problaea in dafinlng than ara atraaaad* 

In thia ra#r*ird, it ia pointad out that tha individual att 
attaapting to dafina than i« Maaalf Hound to a particular 
historical pariod sod its valua Judgaoanta, 

Tha Craativa Procaaa 

Dafinitiona of oraativity in taraa of tralta« hava 
gradually givao way to dafinitiona of oraativity in tarns 
of tha prooaaa, Ihff axanpla. Stain (Saylder, t95S) atatai 
thraa of tlui baalo aaaunptiona uadarlylng tha approach to 
tha problana of oraativity, fhay ara (i) Craatlvlty is tha 
raaultaat prooaaa that ocoira vithin tha individual* In 
ganaral# ona tanda to ^ndga tha oraativity of othara in 
tarns of tha porodnotion thay hava ixroduoad or atatad 
diffir«otly, in tarns of tha dlatanoas hatwaan vhat thay 
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biiT* pTodue«4 mxA tb* stattis of tho fiold boforo thajr eoiM> 
on th* fo«ai« Suoh nn orlontntion iMUcot u» oYorXook: 
thii faot that croatlvltj it a prootav* Xt i* « prootaa of 
hypoibtttt forsation, bypothtaaa taatlntr m 4 tb« oowtunoatioo 
of raaiaCLtai. (it) Craativtiy ia tha raaultaat pcrooaas of 
aoeial tranaactiona. Individuala affact and art affaotad 
by tha aoaironaant in which thay llaa, Thay do not Intaraot 
with thair analronoant without cbangaa occorlng in both 
diractiose^ (ill) For pur oaea of tnpirical raatarch tha 
dlflnition la aa follova? Craatlvlty la that procaaa which 
rtaulta in »a nowal work th>*t ia a''raptid at tanabla to ba 
tspafuJ or aatlBfyinf* by a ffrcup at anitf point of tjaal 
thia dafinitifn of crea*laity hat already baan 
axplained un»ar the haad 3 .ng 'Craatlwa Froduct*« 

Torrance (l9f?) daflnea creativity aa ‘tha procaaa 
of aantir.j); f^apa or disturbing aitaing; alaaanta^ foraine 
ideas or hypotheses concerning tbast taatinc these 
hypoti.t^tf and conc-vmiestiog these raaultSt possibly 
Bodifyin^ and rstsating’ ths bypothsa#!** 

To Daahiall (t93l) the salient characteristics of 
creative thoug:ht arai tha sudden unaxpactad way in which 
the ideas occur to tha oraativa individual; they occur 
in a related condition; and somatlner thay seen to occur 
out of novhere so ths^ the creative individual 'f'agarde 
hiosalf as •inspired*. Creativity dees not involve sorely 





valtin;; for inepiratioa* Interviews with French poets 

srsd novelists Indicnte thikt they prepsre themselves 

for their work by enriching end ssttxrsting themselves in 

their subject metter before turning to their workj novel 

end fruitful Insights occur after a period of absorption, 
Th'f'se nccowits of creative process svu^reet that It 

«ny be divided ir.tr four stares., preparation, incubation, 

i 1::'»r jr.a* i^r art verl ficntj rn, 

Crea^lvltv in a cofr.itive etpreerion wMrh blossoms 

out of the affective doKsir of an individual'a personality. 

In arjivir.r at the novel response to the problem at hand, 

a crentiva ind},vidual plar.n varied solutioria to the probXea 

« ile 'i lnr rifvel r«a,.&nse, a cre ative iniiwidual uses na 

Me earlier experience anu Sr aware of the odds of success 

aercriated with 'ir solution. Hers the occur&nce of 

creative idea in a creative mind follows s well defined 

rente, it is also contingent upon the fsvoursbleneas of 

the snvironcsnt in which the mind is working, 

Ccgnitlve luevelopmentel View of Creativity 

Piaget*s theory of cognitive development has 
such relevance to the concept of oreativity. 

The very principles that Piaget defines as basic 


to the process of intslligence are also relstsd to the 
creative process, lit play, poems, and in.itatlon in 
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childhood, claias that craatlira laaglaatloo 

(aaaiallatiohy a ata^o of apontanlety) dooa not dlninlah 
vith Mgw but an * faault of the proceaa of acconrodatlon la 
fradually reintegrated, in intelligence, and ia thereby 
eorrtapondinrly broadened* Plefet in:Ilea that creative 
iKarlna'itr wher Ir.terra+ed vi*h acrorccdation can result 
in a product th.t in at cnee evllerce of beth creativity 
ard lr»eni^e:.'‘e, Te dercrihed a ''rcscese w'-erehy creativity 
and i* teili'ef.'Tt nowia* (•ac'r o*h*>r, ar.si through l:eir ir, 
interaction, preduce Ir.'.ellirent activity at even eore 
advarce level 

A« one .advnr.rea thro.^h Plni-et*8 ata^ea of cognitive 
dev^ 1 ci*eR‘. ^ 1* ir- a , ar«nt thtt ti.e nature of any creative 
pifceaa h%p the potential tc change racnrkably, 5he creative 
proceaa ani i-rodu-t cf i- cKilc at ihe aenaorynotor lavel vill 
ebvioualy be kuc* diffarent thatof a child at a ccncrete 
or foraal operntiortal level. 

Finget (tv?!) coneidera the eudden insight that 
aeconpaniea a shift in perspective froo one stage of 
thought to another as a creative proeeaa, Brumtier (l^fF) 
on the other hand, defines craatlvity aa the occuranre of 
♦effactive-aurpriet* l.e, the exjiairlance of the unexpected 
that atrikea one vlth vonder and aetoniahaient in preducing 
or comprehending a aork. Duckworth {1*^7?) describes 
atttlenta as »hawing wondarful ideaa< by marking new 




29 


connectioftB and neur relatiimahip afflong tj.lnge 

already aafttarad* 

Crftatlvitjr i*! therafer#, aaaociatad vlth aoving 
frcw one atafe of eo#*niti»e dfvalopHiant to another, 
reatorinr e^ullibrlwa by recripranieirg previously correlated 
eler;eTiti» thrr" gh new set of rules. 

A'^ADEMC ACJHSVEVrtr: jt?ip IKTSiSCTUAL DEVEtCR'.StJT 

It is a resist'd fact t>,st IntelUgenfte if» not 
t^« cnly deterrin .nt of scaderic success, Hlith scadeaic 
yerforsnrce or achievesient is not joraxMe in the absence 
cf i-,tellect but the presence of high intellect is no 
r'jirar.tet of hirb acnde: ic jjor for ranee or achleveaent* 

A nuaber of ether factors ehich are broadly grouped into 
three categories cay also affect acadecic perforaance to 
a great extent« These sre describsdbelow} 

(4) Personal factors Und«r this factor we 

ttay include age^ sex and besltb is 
possible influencing factors* 

<ii) Socio»cultural faett^s Soeio-soonoalo 

conditions. The cultural background, 
snvlronBtnt at hone and physical 
environnsnt may affeot acadeasio growth. 

(lii) Psychological factors X&tslllgence, 

mchiavsasnt notlvation, goals and aspirations. 
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««lf ooncapt, int«re8t, ptrsonallty 
variables and Intallact’ual davelopnent 
of t*-« Bind and craativlty ar« l»portant 
faetoTa cocBldarad under tVle category. 

It wae thought that the 'mental structures* or 
some logical oi>erf«tlcne developed during adolescence, help 
in bet*er understanding of science subjects. Since 
these aubjecta vary videly in dealing vith sisple to abstract 
concepta* The range of ccmplexltiea of concept can be e 
classified in subjects ae physics, sathemstlos, ohemlstry 
an i biology. In other vorda the tetiChing of these subjects 
eny lelther hinder or facilitate the intellectual developnent 
of t.'.e adolescent pupils* Hence academic achievement 
especially in science subjects may be considered as a 
deterrinan* of intellect xml development, 

lITfcLLSCTUAl. PhVELOrKEKT SOCIO^BCOHCKIC STATUS 

The relationship between intellectual development 
and aocio«ieconomio stntus and types of schooling ba» been 
and continuca to be a controversial issue in developmental 
psychology. It is an iesxie both of theoretical and 
practical aignlflcance. Theoretically, it is important to 
ascertain the environmental factors that facilitate, 
intellectual development and the extent to which they 
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account foJr unique variance in divalofnenial atatua* 

Aiyetne (t9^} reported that anvironAental 
variahies vithin the hone correlate significantly with 
cognitive developnent. The inveatigation conducted hy 
Jean Piaget have led to the recognition of the difference 
in the wayF in which a child thinks at each stage of* 
Intellectual develcpnent, Kental to structure, 
intellectual icveloprent proceed# through the invariant 
f Tictirr,.'' of aeririlat.on art accocodatior. raevlting into 
stortatien, Aerisila'ica refers to the procear of 
4ncor;&i t4r..* Dev ch. ecta or experiences into iJre-exiatxng 
pchec.ee tr etructures of thought. The einultaneouB proceaaes 
of asaicilation an.: accoffiodatlon is adoptation which in 
effect ia learning for attaineent of a naw concept According 
to Piaget the IntellectuaLl developi&ent of a child say he 
considered depending upon certain factore, |irominent asong 
thaee are ; (i) naturation (il) anvlronmental experience 
(iii) aocial interaction and (iv) the fianction of auto» 
regulation. 

Children ney pees through the different etagec 
of developBent at different rates although always in the 
sane order, Pevelopnent is accoaplishsd through an 
interaction between cognitive factors end environnental 
factors which varv fro® country to country and even in a 
country from region to region, Cenerelly rurel environnent 
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lftCk» •xiHiriMcaft that »aka ehlldratt thinks 

Tha Aocial •jrat** in rural anvironwtst i« noatly baaad 
on itttoraetion anoaget tha loeal paoplo# and thorofor* 
channala of comunlea^ion and natwork of raXatioaahlp ar# 
lialtad* Aural anvironaant haa not yat fully banafitad 
by taohnologioal advancaaant. Aa a raault tha intallaotnal 
davalopaMnt of tha child in such aoclal aurrouodinga 
raaalna unbloaaoaad, 

X» DSfllCK Of fSl S70DT 

Qna of tha orippllag obataelaa in tha psath of 
dtaalopaiot ia th* faot that quantity ia aliKtat alvaya 
aora obaioua, aora Yiaibla, aora ooaapicuoxta than <|uality. 

Tha atraaa on aaolTing tha studanta gnaanral capabilitiaa 
aa a foraulator and aolvar of problaa rathar than hia ability 
to aarva aa a dapoalto^y of facta ia aapacially iaportant 
into tha contaxt of a daYtloplng ooimtry* 

fha thinking ability of adolaacanta ia maxkadly 
dlffarant froa thoaa of cHlldaan. Auaubal (1954) found 
that intallactual growth in adolaaeanee porooeade eaoothly 
froa aarllar atagaa unlike tha payaiologlcal, paraonality 
and Boeial davalopnentf vhara tha devalopaent shows a sudden 
spurt dtiring adolasoanea. Foraal operational thinking 
fata davalo^d during tha adolascanca. Tha thinking at 
this stags is sophistioatad in tha aansa it ia highly 
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logictl and involvaB Hy]>otli«tico» Saductlv* operation*! 
Proportional Lofflc and CoabinatArial Syataies. The 
adolaacenta tend to attack the ajroblema Bore aystaastieally 
and in an otganlaed Manner to aolve thaa» 

Science it taurht in eecondary aehoola today 
becauee of the reccgniaed need for i^eneral scientific 
literacy, our dependance upon sclentiate and enginasrs 
ani the value thnt us lay upon critical thought. To 
achieve such ends the courses in secondary school science 
should toe regarded not as a body of content to toe oeaorieed 
hu* a*' orportunities for students to Initiate studiee 
that will develop underetondinc and tnoughtCul toehardour 
nr.; nrtion. The objectives of science teaching oiuat toe 
firsly ictoibed in the educational philosophy of the 
desocratie society* OptiuuD geowth of each personality, 
the interplay of individual and group welfare, and the 
develop&ent of critical thought and protolea nolvlng abilities 
are the bests upon which the objectives of eelsnce teaching 
•ust rest, 

Thersfore, instead of leading a child with a 
certain of dead acier.tific facta, it in better to equip 
hlM wj*h process inforBa*ion, which he can use for solving 
personal and aocial probleBS later in adult life* This 
necsssltatss the developsent of scientific skills (syntactical 
processes) against the conceptual ones which do not serve 
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• Ithar th« individual or social used (Sasith, 1966? Cata vood 

mn«, 19^6). 

Adolascant pupils show a wide variety of Intellectual 
behfiviourSf uy.ila confronted with those problenatie 
situtilen u ich do not require any specialised knowledge 
for l^'s eolutlor* So education for understanding end 
prowler rclvine id, gradually beconln^: the c^ief goal of 
inatructicn in our times. Speaking restrictedly, the 
b>»sic ideae underlying S»l( theories. Gestalt psychology, 
Geneve school and sccalerntsd learnizxg and teaching have 
varying ralevance for us in terms of learning or teaching 
eeans forming learning situatioae In which pupils explore 
the envirennent, invent concepts and apply then in several 
diveree problenatie situations, them his role is to under 
go a fundenentsl change in the conduct of the present 
clnf!sroon teaching, the depth of focus indeternlnate by 
itself, with the paaisage of tine will be placed within the 
hrnekets of "oncept forieation, problem solving (arsembling 
in»*ludeii>, self learning anS mnintainar.es of life long 
edyc-v'ion in an incresslnrly loaded seiertlflc and 
technological nociety. 

The role and need of loridl thinking in science 
learning being different fron repeatable knovledge as 
the primary focus in the cla ; room to as m foaue on 
whet the students are doing cognitively (the mental 
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operations irvolvsd) and how feal about it. 

Ths scq\iisitlon of foraal operallouaX schanata 
is of eonsldsratls laportance to th« soisuoa stua«at*s 
uniarstaadlng of proportional rclailonshipf for inatanca 
it ia aabrddffd la nuaoroua phyeical and bloloeridal 
eoncapts and princlplea au^ih as fr^avltdtlonal accaleratinf 
air pr> saur#, t*-e char.icnl law of daflniia coapoaition 
and dl‘^fusion# Combinational reasonln#' la required for 
^o'‘rreh'':.aion of Kendellar renetica a« in underrtniing 
of the n^^tare of prob*»bi!ity, correlation represent 
’.he cortior a’cn# of Buch of the deacriptive lnv«stig'jtic.n 
werh of the Molcfiat* 

Productive thinking conceived aa ccnairucting, 
vrstir.g or otherwise producing 8olutio.%8 can fcs aontraeted 
with ringing the correct sclution or researching the goal* 
The dirtinction drawn by Guilford ( 1^^5£) between convergent 
thinhir.r wd divergent t).inking r.unt be clearly made becanae 
traditional prcblec eolvinc experixenta hjive often reported 
Bolutiorc tj,«it did not fall neatly into either success or 
f liire cate-’oriea. Creative ti inking in this sense 
repreaerts divergent thinking. 

While on the sixface atleaat, there may be little 
to indicate th«t Piagetlan theory and creativity have 
much in oonmon, a case for a coB»on connection can be nnde* 
Duckworth ( 197 ?) has said that the developiaost of 
Intelllgenee ia a creative affair. She arguee that w^en 
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childrot) ftr«> stittulitAdj er«atlir« acta ariae from 
th* compacting of Idoas nnd actions and thoughts 
(in Plagstian tsrs* schtmssO* Psarcs <1977) has said 
that all crsattifity la an sxprssslon of ravsrsibility 
thinking* 2t is a combination of concreta and foi^ttal 
thinking* Rs told that ths highly crsativs person acts 
as a Kekul# or 

OBJECTIVE OP THE STUDY 

The study of XI grads scisncs studsnta vss taken 
ur with ihs following objsctlvss s 

1* To idsntify the aelsnce atudsnts of X2 

grade ac ;oring to their levels of intellectppal 
develojnoeat and categorise thsns into 
i^l) concrete operational» (ii^ transitional 
oneratlonal end fill) fornal operational 
thinkers, 

2, To classify the rural and urban etudants on the 
baais of rarioue levels of intellectual 
developaent. 

3, To identify bora and girla at different 
levels of intellectual developaent* 

4, To examine the difference at various levsle 
of intellsctual development of studente a« 




ptr thft typfirs of schools 


to classify the scheduled caste and n<wa~ 
echeduled caste students on the haeis of 
▼arious levels of intellectual development. 

To find out the relationships between 
verli^us levels of irtellectual development 

verbal, non-verbal and ereetivity ecores. 

To find cut relations*ios between various 
levels of irtellectual development of boys 
and glrla wl*h verbal, non-verbal and creativity 
Booras, 

To find out relationships betrwesn parents' 
sducstion and intellectual development of 
atudente. 

To find out the relaticnahlo between parents* 
occupations and Intsllsctual davelopmsnt of 
studsnta. 

To study the impact of family eiae on intellectual 
development of students. 

To find out the relationship between parents* 
Income and intellectual development of students. 

To oovrar* ths sex difference on erestivlty 
scores at different levels of Intellectual 
devsl oiment. 
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HTPOTttX&lS 

ittt &coor<iBjn<c;« v±th th* obJecti.v«K of tiio 
otuOy foXlOkln^: hypothsaoo w»r» fomulatadi 

1* Hnjority of tii« eclano* adoloaeant 
atodonta are at formal operational 
level of Inielleutual devalopment 

2. Perceiitafia of ooth iaexea different 
levela of Intellectual development 
are e^Ual in i^overnment and aided 
aotioola. 

Percentafie of both fieneral totd SC/SX 
Out goriea etudenta are e 4 UBl at different 
lovele of intellectual developniento 

4« There ie no sifinificaiit relationahip 
between levela <f intellsitual 
develo.'Hient and creativity 

Tlierc ie no eigniflcnnt rel<i tlonahip 
bet>>e<‘n intellectual development and 
cromtivity in Urban and rural aauijj'le 

6 * There ia no aignlflcant rolationahip 
bi^ tween creativity jr^nd intellectual 
development of boye r.nd girls 

7* There is no significant relationship 
between oomponeats of creativity and 
intellectual devel poent of boys and 
girls of urba.i and rural areas* 
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• Tb«r» Is no mi 4 sniti.o-iDt rsltlonshlp 
b«tMir*n ijitalj 40 LUa2 d#volopm0nt of 
• tudunts of sovor-ntnent and aldod schools 

9* Tlasrs is no si^lficant rslntionship 
bst%i««uci crsati-vity and Intallaetnml 
davslopusnt of studsnbs of govsfntnsn't 
snd aldsd schools i£k ttx'ban and rural 

aroas. 

lU Tbsr» is no si^ptif ic.«n t r«la txfinship 
bstwssn cru.itivlty and intslleotual 
dsvvlo^snt of boys and i^irls studying 
govsmiusnt and mldsd schools In 
urban and rural arsas» 

11* Tbttrs AS no significant rslatioiiship 
bstvssn creativity and Intsllsctual 
dsvslo^snt of gun era i and SC/ST stud^rnts « 

1 2« There is no alfnifl cfiH t rcl tlois' ii* 
creativity and levels of 
intellectual development of students 
of urban and rural areas • 

13 « Iherv is no significant reintlonsliip 
betveen er atlvity and intellectual 
development of boys and flrls* 

14» There is no significant relationship 
between creativity and levels of 
Intellectual develo.ment of students 
of government and aided schools• 

. 5 „ T os 
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15ivr« i» MO nigniflonut rtilatlon«hip 
btttvo^n cru&tivity and Intvllttctual 
d«y«loptii«iit of gonor I and SC/ST atudants. 

t6* Thar* i» no aignifleant ralatioxiahlp 

batvaon acblavamant In nrathamailea 
• cianca ond ai,t:rcgate achiavamant 

17* Tbera ia no significant ralatlonahip 

batvaan achl^-vsmtnt In xttuth&ioa tics 
acianca and oi^gragato achlavae.cn t and 
intallaetual davalopo.nt of atudaxita* 

ld» Ihara ia no signifleant ralatlonahip 

batwaan achiavamant (in aclancai 
Botliaaatlca and ai^grogata) and 
intallactual davalopaent of boya and 
girla in govammaut and aidad aehoola 
or urban and rural araaa» 

iy» Ihara la no alv^ilficant ralutlonshlp 

batvaan aohlava«iunt(in mathamailoSt 
acianca and ajigragata) and Intallactual 
davalopmant of ganaral and SC/ST 
atudanta* 

20* Thara ia no algnificant halationship 

battiaan aohiavwant in kathamatica 
and layala of Intallactual davalopmant 
of acianca atudanta. 




Th»r« Is no slgniflcajat rslstlonship 
bstwssn achlovsffiunt In ma tbsmatics 
and intollsctual d[av<<logment of studsn a 
in eovsmmant and aidad sch ols of urb «i 
and rural arsas. 

1b«ra is no sl^iflcant ralatlonship 
batuaan achlsvaccant in sclanco and 
intsilactual dsvalopmant of boys and 
0irls• 

rhars is no sienlfie.nt ralatlonshiii 
bstvaan achlsy4.insnt in a dance and lavala 
of intallactual davalopmont of atudants 
of govemraant and aided schoola * 

l\«ar« is no aianlflnant ralationship 
batisan lavala of Intellactual davalo^ent 
of tha studants »itb ti.al’" aaisragata 
aobiavattattt sooraa. 

Tbara is no significant relationabip 
batvaan aggragat achiavamant and lavala 
of intallsctual davalopi;iant of studants 
of government and aided 8ch< ols» 

Thera is no significant rel.it ion ship 
batv«»an Intcllactual dovelopiDcnt of 
studants and education of p^r-jnts« 

There is no significant relationship 
between Intellectual developnent of 
the students and occupation of parsnts* 




Tb«rtt Ift no nlgniricaJat rslatlonnbip 
b*th,#*ja ijntolloctual devolopntont of 

• tudouts a«d thoir parents* Incoixi** 

Thar# la no significant ralatlonablp 
b*tw«an iataliactual davolopmant of 

• tudanta and tba aizl of family « 

Thar* la no algnlfloant ralatlonahlp 
batwoan In i allactual daval optnant of 
eanaral and SC/ST atudants and thalr- 
aoclo**#conon3le back gr'otmd. 

Xhara la no algniflcant diffaranca 
of craatlvity amon. tha atudanta at 
ooncrata* tranaltlooul and formal 
laval of Intallactual davaloptaant * 

Diara la no algnlfleant diffaranca of 
craatlvity ai^oong boya and IK-^rla of 
rural urban and total aampla. 

Tborv la no algnlflcant iK diffaranca 
of cri-aLi,vity among tba atudanta of 
fiovarnment and aldaU achoola* 

Tliara la no al|pilfloant diffaranca 
of craatlvity among ganaral and 
SC/ST atudanta* 

Thara la no algnlflcanoa dlffarancaa 
among boya and glrla^ atudanta of 
govammant and aldadf atudanta of 
ganaral and SO/ST oatagory> and urban 
and rural Oampla for tbalr aoblavamant 
In matbaaatloa, aolanea and aggragata 
aoblavamao t * 
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ASSUiePTio:is 

Tlwir prtatnt pl«oft of rasonrch resta on th« 
follovlni!f aa8UK.ptiona which halpad in forBiulating and 
«a4<cutinir tha plun of the atudy. 

Th# atudanta of Govt* and Govt* aldad 
inatltvtlona ce»e froB alBoat aiBllar 
h-ickitrounda ^nd aleo thaae acho^Xa are 
contparatle ao fay aa tha Xaarsing 
aovironaant and f>iclXltlaa are oonoarned* 

Tha atatacanta of atndtr.ta rae^'-rdlng 

9 

par ante ir.coca on the Canrrnl Inforoation 
' 4 Ui at Ion naira have been conaldarad to ba 
tha ra all otic aaaavnra of parent a* income/ 
aducatlott aXthouj[h not fully authenticated. 

In tha praacnt icvaatigatior. only three 
cD»*oiienta of creativity via, JPluancyr 
flexibility and Oric^naXity have been 
taken Into account. Elaboration hta, 
however, not been conaldarad appropriate 
in tha present context, 

Hural/urban and fiovarnta ant/aided school 
noamelature hna bean adopted from tha 
lie* of achoola provided by the Belhi 


Adminiatratlon, 
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3ch«dul«4 c« 8 tft hav« beds tr«ate<l on 
basis of fltudsQta^ dlscloews* 

flronp lassasaant of lojlcal Thinkiag by 
Klchsal J 4 Padilla at, al, has bsen 
tfctadtc aaaeuro tha Intellectual 
3a*alop*snt in both Engllah and Hindi. 

In Hindi e^rsion the inatttutioaa and 
nacee of rarsona ob.-^ecta were changed. 

The ueabiliiv of the taet waa^ however, 
aacertained by way of e*perta» judgement. 

Creativity h'ta been measured with the 
« 

Hindi vereion of Torrence Teat of Creative 
Thinking (TTCT), which is already in ttse 
in India, 

Claes I public examination marka have 
been coneidered aa a measure of 
eoholeetic achievement of etudente. 

gsauaption uaderrlying etatlstical 
techniques used would natiirnlly 
constitute the basis for drawing 
oonoltieions for the present study, 

DBLIHIIITICHS OP THB STUDY 


TIm present study was delimited with regard 




to it» art*, ctthodf awnpliae, tool* and aatiatlcal 
thaae are jtreaenttd below* 

The atodjr h%P focused on the relationahip 
of intellectual develorment and creativity 
and h-a <^ondu?:ted tVrough normative 

testing survey method. The intellectual 
deveiopcent has b-r en undertaken at three 
stnjeee saaely (l) Concrete operatitnnl 
{*0 Tranaitionr.l operz^tional and 
(ill) formal operational. Only three 
cc&;onent8 of oreotivity, vim«(l) fluency, 
(li) flexibility and (iii) originality with 
regarde to verbal and non>>verbal aapacta 
hnve been considered to provide acores 
for etudenta* creativity, 

the etudy hae bean confiBad to a total 
aaepla of 10?6 etudenta,(770 girls and 
boys), studying in senior secondary 
echoola of Delhi, The age range of the 
etudenta waa fros I5th to 17 years. 

Group AaaesasNiat of Logical thinking 
(a paper pencil teat) by Michael 
Pedille it,si, was used for Invsatigating 
sdolasosnt thot«ht and olssaifioatlon of 




tH* •tud«at« «t co&cr»t»ftransltiozial 
•nd forwkl operational Xavala of 
intallactual davalopcMCt* 

TESItlirCLOOT 0SBD 

In view of tlia variotta explanations advanoed 
for eaeh of the earia'bles dealt with in the present 
etody, it wee oonaldered eaeentlal "by the InTestiffator 
to restrict and dellalt variables in terse of tbe 
following definitions. 

Creetlvity 

TorrsnceC1962) defines oreatlvity ss *Tbe process 
of eensinc capes or disturbing adLsalnc elesents* 
forslnf Idese or bypotbsaea conearnlnc tbasi. tastlnc 
these hypotheses end coawunioatlnc these reeults, 
possibly aodlfylnc snd reteetinc tbs hypotheses', 
yiueney i Xt respects ths quantity of production within 
Halted tists snd h^s no consideration or quality* Only 
scceptsblllty of a rrsponss* within the broad restrictions 
of the Instruction la applied aa a criterion. 

yiexibillty 3 Shifts in responees are the main criterion 
of flexibility, 'Shift* is scins: fron one elses of uses 
to enother. 

OrlirliiAlity t Xt is deterslnsd by unusxial rasponsss. It 
is approached with three alternative principles (Vilson 
St, si. 1953}« i.s. variety of response, statistical 
infreqnant rssponse and ususual rsaponses are terned 
ns erisiasl respctases. 
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i» j roiichwd vith thr«« alternative principlee (Wilaon 
♦t*el, 1953)* l.e^ variety of reaponaa* etatietlcal 
infrequent reeponae end unuauallreaponaea are termed ae 
original reaponeee. 

Intellectual lievelopment 

The conetructlon of mental structure is a 
f'.,r iir«*:.• }*J prrceaa of intellectual) development* 

etructure yrovidea the baele for our pattern 
of reironlnr, ehi-h Cetercine »how and whnt ve think' 

'll"' »*>ov v# interne* wtt^ our envlronsent'* In a real 
f,uy mental structures are reasoning' pattern and 

» 

rerrenert rur knrwledre abcut physical eorld and the 
verH of liese, Ilsret (icSf^igs?) underatan.?a mental 
etrurture vhich* in tre course of development, aebievea 
an increasingly comyr^^hensive an perfect state of 
e*uiHhrlvar* The different et-ires corresponding to 
r .cturee are t 

tij t'e stage of sensori-motor intelligence upto the 
set- of IP monthsi (»l) the stage of preoperationsl thought 
u,to ‘ha age of about 7 years; (lii) the stage of concrete 
operational thought uoto eleven years; and (iv) the stags 
of formal logical operataonSr uhen the adolescent is able 
to thiak reflectively about the logical operations 
themselves and uas thsm systematically* This Plagstian 
model of the genetic etriictures of childrens* minds were 




ott t^^Kbolic logic and natheicaticB of gi'oupa and 

»«t8« 

ifith tht h*lp of bia aymbolic logic l*laaat 
diotinguiahaa anong tha availability of vafioua logloal 
oparaMcna at varioua ««• Uvala, e.g. combinativlty* 
ravaraibiiity, aaaociativit'* and identity, etc, are* 
aval)able at concrete et-atge while the operational eohenata 
like cc«bsr***irnal, prorortlonal aechanical equllbriUK, 
ccrr^laticn ani probabiUtiee, etc, at the beginning of the 
foriaal operatitnal atage, 

tranettional Operational Stage 

Kany tiaea we find that a child hea afeinded 
the cnoorete ftage coapletely and alao attained the 
forsftl et'iga partially,«but would not attain the formal 
ettge coapletely. Such atuder.ta are claaeified in 
traneitionnl stage, 

togical operation In the Plagetlan aenae of opoiatlon 
ia a cental action within the peraon. It codiflea the 
tb.^ect of knowledge and renders the individual c*ipable 
of under at an ding the structure of the transformatlcn 
th 't J'ae cone about e,g* put an ob;?ect in a dare, 
cenetruot a claaeifloat*on, organise the objects, build 
aeriea etc, 

Piaget it,el. as a result of Ms vast research 
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rrc,T iser, tr.unti*sti»d various ocheaos of tbovk^ht alone 
vltj. «xptrio«ntg (coot:only biovn as tasks), which ara 
i»v«lo^«d fo** adol'*sc«nts. thass ara, for axanpls ralatlua 
to Ci,R*i®siionB, prohortiouality, correloticns, probability 
sr.i raciwoclty etc, 

VsTiita Roadrnaeka, Ruspcll B, Yeany and Kichaal J, 
PatlUn develooei a paper pencil taska for inveatigating 
aioleecer* t^cu’K*, The tent Beasurep eir lorlcal operationa, 
-u.servMor,, prcnertionel resaoning, controlling var4»bles, 
rreti'llitlee retennirg, combir.atior.al res'^oning cor? 
crrrel- irrnl reercninr. The gloesr.ry cf there logical 
rper'.«‘rn» -re giver, in Chapter Ill, ^ 

I 

ACfliietic Ac.Mevtfce'’t 

It aiy be eroreoicii as scholastic achievenent 
of a.*; individual in a particular branch cf kncwledge 
f ih the ^resent studv science and aatheDatics) after 
ft »v finite period of laAiniOr' and trainlr.fi of a praacribad 
course (IftHvepCff, 1976 ), 

Casta 


Childraa are categorised into scheduled and 
non-scheduled oaataa on the basia of the claaaification 
of castes reoowaendsd by the Gooniaaioner of Scheduled 
Caste and Scheduled Tribes, 
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Pnrinta* Sducatiioa 

fatnar** and Kot^era• adwatiottal qualification*, 
o« fftiteent*! were conaldarad as parents* education* 

Parents* Ccuuoationa 

Pat*'*ra* and Kothera* occupations were consjLdered 
«» r**!^*?**^** occuoatlcnp of the students, 

Fe-iSv Si If 

ipt**’ rnarhe’- of e’ -Idren and parents tava 
* * r- ':rnaidf«r«l nr f-srllv si *e of a fnrl3.v. 

i nr er,‘ a* Inc; c* 

Ti.tsl iuCfce y'T aonth of anther and father has 
hrtT. renniisred as i arenta’ incoffis. 

Snvironotnt 

Urban areas t The urba:. area has been 
csnsldered a plnce with all aorta of 
urban facilities of District Hsad nuArters 
as accepted by the Directorate of Sduc'ttion, 

Delhi Adeiolatratlon, Delhi, 

Bural Areas t the rural area has been 
considered e place as accepted by the 
Director ate of Education* Delhi Administrat'ton, 


Delhi, 




TyDes of Schools 


Only two typos of schools h<i,v# be«n consldsrad 
for this study (%) govsrmnsnt schools, ths Institutions 
run by government agency, as rscoi^nised by Dir actor at s of 
Education, Delhi Administration, Delhi, fii) aided sehools 
these Institutions are run by privats siaxiaifaiDeZkts with 
financial suj-port of the government, as recognised by 
the Directorate of Education, Delhi Adminiatratton, Delhi, 







CfilFTlE IX 


UYitv Of tbx ixiiji!»D xxfBtijmt m mwitB 

iHTHODTrCTIOf 

Th« r«vi»v cf th« lliarftttirtt in tdtieiitlottal 
r«B«aprch pro'fldBS on« vlttv m«BB 8 of getting to tho 
frotutiiar in « pnntioulir fitld of kaowlodg*. iooogrdinf 
to M illtn (1965) rogporch vorjc^ unot bo ow«ro of obat l« 
known with aoawi dogroo of oontointj, what ia aooaptod at 
truth by 8000 but not by othora, and nuat haw# acMt InkXlnf 
of tho saturo of waxploaad araaa whora additionaX 
rttaarcb ahould bo conduotad* 

Bwg and Valtar atatt that^ *tha ravitv of tho 
Xitaratura on aduoatlnnol ratoaroh proridat ont ifitb 
•tana of gatting to tha frontiar in a partioulan SIM 
of kuowladga*• Xt inrolvaa Xooating^ raaliainf and 
evaluating raporta of raaaaroh at vail at report of 
obaarvatlon and opinlona that ara ralatad to tha individual*! 
plannad raaaaroh project, 

ia auoh tha ravlav of tha Xitaratura it naeattary 
for aolanttflo approaoh and ia raportad by alnoat all tha 
invaatigatora in araat of aolantifio rotaaroh* fha 
invaatigator oannot hava an inaiidit into tha prohlas to 
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1)« tail««8 tad tmtil h« ha* Imwlcnt 

oth«r« li8T« dottt 8ad irb«i r*aain» to 1b« doa« ia a 
partioulAT ar»m of lot«ro«t« Ihoo thOy a«lat«d 
lltoratoro^ Ibooldoo foradoc o&o of th« oarlx oluiptoro ia 
a raaooroh roport for orlootlim tho r‘oad*ro, ol»o oorroo 
eoB* othor purpoBBB ahicti aro cIybo bjr Good, Barr and 
Scat** as follow# (i) to kaov wbotb#r tha «rld«noa alraady 
aTallabl# aolva# th« probl#» adaquataXy wittioiut furtbor 
iovaatlcation and thna to awold tbo rlak of duplication* 

(ll) to provide idoaa* tbaorloe oxplanation# oar 
hypothoaoB valuabl# in fornnlatinc th# problta* 

(ill) to eoffbot tKtthod# of roatarob approprlato to tbo 
probloB^ (iv) to locate ooaparativa data oaatul in 
th« intorprotatlon of rtaolta and (v) to oontriboto 
to th# gaa«ral #obolar#hip of tho inv«#tisat«r, 

jB^xnemox of Mtstjcrmi 

9 h* r#a«arab«r ha# 1 »rl«d to find out th# n«#d«d 
gtudit# in th# «0r#a# of lnt#Xl«otnal dov«Xop««atc 
or#atlvityj, aoadoaio aohiovMMmt and aooio^oononlo 
»tatu 8 and durin# hi# ht»t for tho r flat ad liter atoro 
it was found that th«r# «as no atudj avatiahl# vhioh va# 
parallel to tho preawat etody* ill th# #todi«« had 
•ith#r differ eat oonhlnatlone of variahlo# or irere 
taken at diffanent level# and on dlffernt eanple. 

Vh» retearoher al«o triad hia heat to review foreign 
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«• v«ll «• Indian stiiditn nnoansary for ttal* pro^ndt. 
thaso roviowa aro praatniad undar ilia followlim liaadlnca 

t. tttsidlaa ralatad aitli intallaetnal daTalopnant 

2 « Stndlaa ralatad altb intallaotnal davalepnaat 
and BOblaTMant in aolanoa. 

Stndlaa on craati-rliiy, 

4 « Studlaa ralatad with Intallaetual daralopnant 
and oraatlTity, 

STDDISS fiEUTBD tO VHK I}ltBX»l>BOYUja. jmvLOPmn 

Brunar nalntainad, that mintal frovth «aa 

aaaantlally dlaoontlunoua aAd tharaf<n*a haat daaorlhad 
h7 ataga daralopBwnt thaariaa rathar than thaoriaa 
poaiulating gradual accalaratlon prodaaa. fhla la ona 
of tha aararal laportaat oonelnaiona oonoarnlng onr 
undaratandlng of huaan baiag on ganatlo daTalopaant. 

Slnoa than tha ataga davalopnantal *not only haa ranalaad 
a doalsant rlav point In payohology hut haa falnad a 
ataadlly Inoraaalng Inpartanoa in th« tMakinf of 
adneation. Thia arldant both froa tha attanpta nadt to 
oonatrnot aohool Solanca eiorrleula flttad to daralopaantaX 
laral and to analysing azlating oowaaa by tha aaaa 
orltariou, a«g«i Blagat'a thaoriaa hoTa baan aaad to 
gnlda ourrionlna planning In tha aritlng of matariala 
for tha Anatrallan Solanoa Idnomtlon Brojaot {t 920 )|, 
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a&d itt Britain tht Sohnol Cetmoll*s 5t13 har* 

•Iwllarljr Bean davalopad «a a anlano* taanbing ioMma iJft 
which hla Idaan and finding! art wldaXj naad In laraparlng 
aatarlala. Hall (l91l)i lagl* »ad Shaja»(l97» •xA «haya 
Sbajar (t970-72) In a aariaa of tbraa artlolaa b«Ya 
praaeribad ooiffBaa baaad on Biagat*a davaXopnantal 
atagan and baYa daaonatratad ita uaafvLlnaaa by providing 
a oloaa analfala in tbaaa taraa of Vnfflad *0* LavaX 
Conraaa in Cbanlatrp and Pbiraica. 

thara bava baan a anabai* of raaaarobiM^a to atndy 
tha doYalopnantal laval bf ualng Biagatlan taaka* 

Fiagat and InbaXdar (l996} 

Ilblnd (1962) adalniatarad tbraa Plagatlan taaka 
< on 240 eellaga atudanta and found that oaXf 56^ atudanta 
vara oXaar about tha oonaarvatlon of volvaa oonoapt* Sa 
alao raportad that aoat of tba nolXaga atndanta vara vtlXX 
at tba oottoaata opwratlenaX XavaX* 

Jao)cion (1965) atudlad tba groirth of XogloaX 
tblnidng in normal and anb-normaX ohlldran and found 
that about half Of tha aaapla population attalnad tha 
\ forakaX oparationaX ataga. Ivldanoaa art avallabla to 
tba affaot that a alaabXa numbar of ohlldran do not 
raaeb formal oparationaX Xaval, 

IiOYaXl* at,aX* (1966) raportad that majority of tb# 

I adolaaoant puj^la do not raaob tbm foraal oparatioMl Xaval* 
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Dolt (1970) Also T«pori«d that v«i*y f««r ttdoXAiio«at 
pArfoTA at tilt foraal op*rmtlonal ltVAX« 

Xohlb«r« and QllUfan <197l) if*r» ot th« dpiftion 
that «ll noraal olilldran raaoh tba do&o^at* oparatlMul 
lATaX At tbalr AdoXABcant BtA«A bttt it la nat trna tliat 
aXX Auat raaoh tha foraaX opAtAtip&AX XataX* 

EaXa (1972) found that largA nuAbar of hi a tAapXa 
atibX«cta vara at tha oonorata and traoaltlDnAX OparatlottaX 
BtAga, k atudy oonduotad os 171 ooXXaga fraahaiAn. 

(XoXltmon 1971) ahovthat 901^ vara at tha oonorata oparationaX 
XataXi VBi't at tha fornaX oparationaX XaTol* 

Lang (l972) aXao found that avan aXavanth fradara 
fail to aalnfaat foraaX thinklaf on probXaaa daallnf 
vlth aaaa, valtht» propartiaa» apaad, Taloolty and 
Bccalaratlon. 

lot only ttoraaX ohtXdran but aXao alaabla niaib«r of 
flftad ohlXdran do not attain foraaX thought* It la 
ravaPalid by tha atody of BudXt (1972) that tvo fifth 
of giftad OhlXdran In tha ago grotqt 16<.17 yaara failad 
to attain foraal oparationaX ataga. la aXao raportad 
that tvo^ihlrd of tha ganaral popuXatlon falXad to 
aohiava foraaX thotaght* 

farraXl (l9<&9) raportad that tha paxoaniagt of 
formaX XavaX thlnkar daiuraaaaa and nay rarart to tha 
lovar XavaX of oognltlva davaXoi^Dt* IovaCl974) 
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r«port«d thft't «-«-#& trpp«r l»r«X ••oondarjr studcot* *x 
*xo«pta * fair vho war* brlclrt^ oould sot raatth forwil 
eparatlonaX Xavtl f<^ tha solution of «oat pcroblana 
on Piagatlan taaka. 

Bannas and Stafford (1972) atndlad tba tntsllaotual 
laval of 290 atudants of cradaa X? XI, llYinir In tBa itnta 
I of oBXidioma and adnlnlatarad 6 flagatlan taaka to nsnaes 
thi intallaotual IotsI. It sao found tliat stout fidjC 
Sara at oonorata oparational laval, 20jC at tta traaaitloiial 
I ata«a and \ML at its fto-nal oparational ataca raspaotlvaljr. 

In anothar atud? Baanar and Stafford (1972) Inraaticatad 
tha laral of Intallaotual attalnnant of 298 Junior Biflii 
School atudants of (pradas 7,8 and 9 , lialng in aariovui 
parts of Oklahona. Six Plseatlan tsaks vara adnlnlatarad 
and It vaa found that Tlf uara at oonorata oparational 
laral, at post oonorata lartl and at tha fornal 
lavalt 

havson and Bannar (i974) adnlnlatarad aix Platatlan 
tanks on 968 studants of olass saaan to tualra froa 29 
aohools and tha subjaeta vara In tha aft group of 8,3 yaara 
to 11*3 yaara* it vaa found that 32 atudants vara at tha 
fornal laval, ii3 uara at tha post oonorata Isval and rast 
at oonorata laval* In anothar atudy havaon and Battn«r(i974) 
salaetad 143 oollaga traahaant frm Oklahena and adsdnlatarad 
flva Tlagatlan tasks, Thay raportad that 52% At pant 
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eottcr»t» 1*T«1 AXtd at tha farmal oparatioAal laraX* 

Doohartjr (1974) taportad that fjroa a Piagatiaa 
poiat of ^aw a ^ralatlvaly hoaoiranaoaa group of ohlldraft 
can ba Idantiflad as oonorata sad formal oparatlonal 
pQpllB through eluatar analTSla^ ualog Fiagatlaii iaaka. 

CognltiTS daralopaaot vaa also atndad ia dlffarant 
cultural groups. 

Pordlaad at.al. (l974) coaduotsd a raaaaroh study 
to ^udga tha rasBoulng ability of 96 raudoaly salactad 
saranth grada studanto from a pradomiuautly blamk and 
Spanish Amarioan urban high school, fam Plagatlmn tasks 
vara admlnistsrad. It vaa found that about 6^*41^ of 
th*sa atudsnts vara at tha oonorata laval and 15«6^ 
vara at tha formal oparatlonal laval. 

Lavaott and Blaka (t9T4) studiad tha abstract 
thinking ability of 68 high school Biology studsnts. Bs 
salaotsd studants from a rural araa of Im^th Cantrsl 
Indiana* thalr aga rangad from 14 yamrt 7 months to 
17 ysars 10 months. Bs nssd thraa Plagatlsn tasks and 
found that 97% vers at oonorsts oparatlonal laral and 
5J% at tha formal oparatlonal laval. 

Chiappatta and Vhltafiald (l974) studiad tha 
ooiT^tiTa davalopmant of 26 randomly sslaetsd high school 
stniors of Houston Taxss of various aoadamio group 
(oollaga prapsTatory# Oanaral and rooatioaal)* Yhair 
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ttxidy flhovs (1) In Tooa-tiott«l group v«r« 

at iha eonerot* opaaratlouAl X«v«3L aad at tha forihal 

opaTatioual loyal (ll) 53»6?( irara at oonorata 
oparatioual laval and 46*29^ at foraal oparatlonaX laval 
in gattaral trank group and (lii) in oollaga pvaparatorj 
group, 27% vara at tba oonorata oparatioual laval and 
73% vara at formal oparatioual layal. 

Oamoka (1978) atudiad tba atruotwa of iutallaotual 
abilitlaa vith tha Piagatiau formal oparatioual taaka« 

A factor aualpala ravaalad that tba diffarautiatiou of 
tha atruotura of tha iutallaotual oeeura mainly dwlng 
tha aarly oonorata Flagatlan ataga of davalopmant and 
intagratiott fotmd in formal Piagatian ataga, 

\ Xiovaon (1977) adaduiatarad 3 formal oparational 
taak OB 26 ohildran (14 malaa and 14 famaXa) and 
oonduotad indlTidual intarriava. During tba intarTiava, 
uotaa on aub^aot hahavioura and varbal raaponaaa vara 
mada* 7ha notaa vara latar naad to aonra aubjant’a 
parformanoa on aaoh taak* fhama mooraa latar oatagoriaaad 
into Fiagatian cimorata and formal lavaXa of intallactual 
davalopmant by two IndapandMit ratara, Baaponeas on aaoh 
taak rangad from aarly oobcerata to fully oparational* 

It vaa fotmd that oorralatlon ooaffiolant among 
parformanoa on taaka rangad from to 0*70 • 
fha taaka vara found to hava a high dagraa of intarnaX 
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hoKo^Anttitjr (BR m 0*66) • 

(1976) 100 ttodtut* (50 1ad7« 

And t)0 firlt) of Xl i^ado Aoionoo bolonflnf «o 14*^ 

Cltx for hia atodx* Ha Adalniatarod 5 flAdAtian 'tai^ 
IndlTidualXy and Karin* a frograaalra taat of intolllc«9ioa« 
Tha nain flndlnga of tba atudx vara (l) 7h«ro vara 369( 

' atudanta at oonorata laral* 40% atudanta v«ra at -ppmt 
Conorata laral» and ^s1l% atndanta vara at fornal laral^ 

. (il) lo algnixicant raiaationahip axlatad tatwaan tha 
( aooraa of Intalllganoa azMl dlffarant larala ioonorata^ 
poat.oonerata and formal) of latallaotnal daralopaant 

Panday (1979) raportad that 8.44^ of tha olaaa XI 
I aotanoa atudanta vara at conorata eparattonal atago* 
12 ^66% av poav oonorata laraX and 15*69% at formal laval* 
Kathur (l98l)inTaatigatad tha *Srovth of 
Sxparlvantal Hind During idolaaoanoa* on a aanplo of 
120 puptla atudying In T1 through ZX, agaa hatvaan 1la 
to i64 >* Sha found that tha parfomanea on Plagot typa 
taak ahov an inoraaalng trand with grada vith oooaaaional 
flnotuationa on oortaln taahs* 

Jain (1964) In bar atndj found that (l) Hajioritj 
I of tha adolaaoant puplla at n’t- to 144> vara not In a 

poaltlon to rtaacm fornally, (ii) Hora than 50% vara in a 

k 

^ poaltlon to raauion fornally on tha aohanaa of ipraaplng 
tha aaeanoa of tha prohlen^ nalng oonatant diffarwaoa» 

\ olaaai float or X raaaonlng and oovhlmatlonal raaaoning m 
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tlM» other henid, they vero not in a poaltlon to r««eh 
foraaily on co&iornation of ToXuaaOp probability 
raasonlatr end proportionality raaaonin^* fhara «aa a& 
incraaalns trend of adolaooant tbouirbt vlth a#** 

Do Lacay' a (t970 a^b) study on Itxropaan Cblldran 
balonging to lovar aoclo-aconoadLo olase ravaalad that 
tha parfornanca of tbaaa ohildran vaa lov on Piag;atlan 
taaka, fha study alao raraalad that Australian 
Buropaan ohildran balonging to lonar aoolo«-aQononio group 
had not raaehad oanorata oparatlonal thinking 
(olaaalfloation) laval at tha aga of 12» 

Higgina Trank and aaita tl97l) raportad on tha 
baala of thalr atudiaa on fornal oparation with inarloan 
eubjaota that noraal adolasoanta did not raach tha formal 
laral of thinking at tha aga of slxtaan. Bran If thay 
raaehad tha formal ataga it should ba at tha aga of 
19 or 20* 

Paaan (l975) axtandad Barryta (l977) modal of 
aoologlcal functionallan to Piagatlan dawalopaantal 
psychology* It was hypothaaisad that tha rata of 
dawalopmant of oonorata oparation was partly datarminad 
by aoologloal and onltural faotora* In particular, if 
tbaxa a\d>alatanoa aoonomy populations ara plaoad on a 
aco^Ottltural soala, with lov food aocunulatlmg, 
aadsntary, agrloulturallat groupa at tha other axtramas 
tha ferwar was axpaetad to davalop apatial oonoapta 
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acre rapidly that th» latter^ vh«r*a« thm tadantary 
CiTdttp is axpaotad to attaifi tha oonoapta of oosaax'vmtloft 
of (ixiality, waight and yoltaia nora rapidly than nonadlo 
group vlll« Tha raaulta gani^ally aupportad tha aodal 
in a atudy InvolTlng 190 ohlldran agad 6 through i4 yaara 
froa 3 oultinral groupa danadiaa aakl«oa» AuatraliaUf 
ahorlgluaa and Ihrlo ifrlolana. 

Oppar* • (i976) raaulta ahov thtt tha rata of 
daralopMut of Swiaa ohlldran and 9hal urhan ohlldran 
aaa found to ha alnoat idantloal vhara aa a *ti»a lag* 
appaarad for tha rural ohlldran. 

larplua, at.al. {1977) aurrayad tha proportional 
raasonlng and control of Tariahlaa in aaran oountrlaa. 

Thay adnlnlatarad tao Plagatlan taaka (ratio papar olip 
imak and oonrol of Tariahlaa taaka hy Vallnan) to 
approxiaataly 3500 atudanta on Coaanhagan (iwi020)t 
Auatrla (l«595)« Oaraany(1 »319) » and Oraat Britain (iiM376)« 
Tha tao taaka aara tranalatad into flat languagaa and 
praaantad in oollahoration aith aoianoa aduoation raaaarch 
gxoupa in aaoh oountry. Tha raaaarohara analyaad tast 
parforaanoa in taraa of atudanta, oountry. gandar. 
aoolo-aoottoaic atatua and aohiaaaaant laaal dapandiag 
on tha aohool organ!aation in aaoh oountry. It aaa found 
tha^t diffaranoaa in aohiaaaaant among oountrlaa aara 
aaallar than diffaraneaa among grotqpa aithin a oountry. 
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i 

tbtty har# la aohool and at jhnaa, 

BaYly (t979) adalnlatarad four jiPlagat typa tiaalc 
on 742 chlldran of ago ranip S+- and t2-f» fh* aanpla 
was drawn fros throw oohoola roproaontlng thro# dlfforont 
typoa of onTlronnont (l) an urban dlaadrantagad group 
(li) an urban advantagod group (ili) a rtxraX dlaadwantagod 
group, Sbo found that (i) tho ohlldron fron poor 
ichooXa and low aoelo<»ooononio otatua though xn tho urban 
aroaa, roach oporatlonal ttago at a aiuch hattor agOt 

(il) rtiral ehildron do not roach oporatlonaX Xoral at all 

* 

owan at <lll) tho rato of oognltiwo dovolopaont in 

tho tbroo Indian aanpXoa atudiod vaa dlfforont and (iv) 
tho urban ohlldron whothor bolonging tho puhXlo oohooX 
(highor oooio-ocononic atatua group) or oorporation 
urban aohool (liowar aoolo-ooononlo atattm group) had a 
doflnlto and oignlfloant o<»^rolational trond at all ago 
lowola undor invoatlgatlon bolnroon latolllgoiuio and 
oognltiYo daTOlopnont but tha oaaa typo of doflnlto 
trond la not oYldont In tho rural ohlldron. 

Sandhu (19B0) In hia doctoral atudy. on tho 
* Paotrorial atudy of Adoloaoont thought* Inroatlgatod 
tho thinking proooaaos of adoloaoont of rural baokgrouni; 
hotwoon tho ago grot^ }1t to 15- uaing 10 tiagat typo 
taako and found that (1) tho poorfornanoo Piagot typo 
taoka Incroaood with ago dtsring tho fornol oporatlonal 
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p«rl 4 >d and tb« boye did far* battar than girl* at th* 
r«*paotlye ag* l*irala» (li) intaliiganoa and aciad*nio 
achiaY*»*nt had dlr*ot ring on adol*ao«nt thonght, and 
(ill) th* ddrolepaant to fornal thinking l*ada to h*tt«r 
adjuatnant of th* indirldnal and Tioa^-vtfraa. 

I Faohatcri ( 1976 ) attidiad ■oi*no* pttpil«t*aoh*r*« 

H* adninlatarod thr«* Piagatlan task* and found that 
than* pupil t*ach«re u«r« at th* oarly foraal oparatlonal 
at ago that ia, th* transitional stag*. 

Juraaohook^ft (1974) study inrolvad 141 prospaotl'V* 
•l*n«ntary sobool taaohar, 19 saoondary nath*satlos 
stud*nt»t*ach*rs and honour oaloulus *tud*nts, Bs 
adninistorad thr** Flagotlan ta*k« and found that 
(!) In prospoctiv* •lanontary school t*aoh*rs» 46ft 
s*r* at fornal oparational l*v«l, (il) only 1 j( was at 
th* ODn<»r*t* opsrational l*s«l and 99% sex’s at th* foirnal 
oparational Isrsl in nath*natios stud*at*«t*aeh*X's and 
(ill) in honour* oalcultis no studsnt was found at oonorst* 
oparational l*w*l, ill Btxxdont* w«r* at th* fornal 
oporatirnal laral, 

Joyoa ( 1977 } adninist«red fiw* Piagatlan tasks on 
66 selano* taaohera in th* *l«n*ntary schools, 60% of 
thas* taaohiffas war* in th* aga 19-22 y«ars wbila th* 
eth«r* wsr* oldsr, fha rasults show«d that about Tf% 
wars at tha fornal laval wbila about 6% war* at oonorat* 
lawal and about i3% at transitional l«ral. 
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studentK on the role of eex Ln 0 O(^ltiT» 
doTelopoeut eho« that by and lerffo the »aX«e are 
better than their fenale co\mterparta in their perfomaaoe 
on Plafietian taeke, 

Grayblll (1974) atudied the aex dlfferanoes in t 
traneition fr on Conorate to formal thinking patterna and 
notloed aex differencea varying in boye and girla in their 
logioal thinking, 

haWBon (t975) undertook a etndy with a pvorpoae to 
aeseae the Piagetian level of performance of malea and 
femalee on two aanipulative taeka of oonorata and formal 
reaeoning ability. He concluded that for all the neaeuvee 
^ the aalee* mean lavel vae higher than that of the femalae*• 
Michael (1977) etudied the eex differencea in 
formal thought, "SO aalea and 36 femalea formed the sample 
of hie ettidy* 12 Plagetian taeka mere adaiaiatered 
on the sample gronp, Xt vae found that melee out performed 
females. :I^1^^(1981) administered six Pimgetian taeka 
to 162 malea and 175 feaalea age 9 through 18 years old, 
HeaultB ehoved that Piagatlan atagaa axlat in a genaral 
sequence through whLoh intellectual itrogrees, Hovevar 
sales vara better than femalea in Piagatlan taaka, 

Predrioh (i96t) studied the influenoe of Piagetiaa 
task and gender on oluater patterns, 6ix Piagetian taaka 
mare admlniatered to 182 aalea and 178 femalea aged tS. 

\ 
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It iraa found thnt nnloo oonfornvd noaro floffotiatt st«c«» 
than thoiar fanala ooxnitarparta, Tha daaiatlon trim 
Plagatiaa otoisaa waa Inflnanoad hy 4 ia»iar. Xt va« 
aleo Taportad that tha graataat diBeantlntd.ty ooowad 
for tha nalaa hatwaen atO^.atagaa lit A and IXX !» not 
hetwaan II B and 111 A aa rapartad hy Fladat. 

Xhlndaro (1962) atndlad oarralataa of aax ralatad 
dlffaranoaa in loffloal raaaoninff* Baanlt ahovad that 
nalae aeorad hlghar than fanalaa in naXa ralatad raaka 
and fanala aoorad higher in fawala ralatad tnalca. 

Eoaavar algniflcant dlffaranca waa ohaarvad on oontant 
fraa taalca. Tohldi (1903) atndiad tha aax dlffaranoaa in 
oogmtira parfomanoa on Flagatlan^llka taaka and raportad 
that tha aar dlffaranoaa vara fomd in favour of aualaa, 
with a alight auparlorlty of girla in elaaalflnation and 
aariation. 

''"arayhill (1974) attanptad to datarmlna tha 
poaalhla arlatanoa of aax dlffaranoa in intallactural 
davalopnant and xrohlan aolving ahllitr* Chlldran hatwaan 
tha ago of 9 and 15 wara ahaotad for tha attidr. Tha 
aanpla oonaiatad of tfaraa pair a of hosra and girla of 
ahotxt 9*1 If 13 to 15 yaara of ago* Than# palra vara 
natehad aa\dall aa poaalhla with raapaot to hirth data, 
1«Q, aohool ao iavan^mt, and aoolo.aoonoalo haokgrovnd. 
Xaoh auh^aot vaa aakad to aolva four i>rohlana aalaotad 
a^ual anglaa, floating hodiaa, roda, and ohanloal 
ooahinationa, Xntarviawa wara raoordad on tap# for 




67 


•nalyala. It was found that (l) girls dlf^srsd frow 
boys In ths point at with thay dsYsXopsd loflosl thlnklnt 
abllitlas as dsflnad by Plagst and Iahalds(r« Boys bagaa 
to scora at tha forsal IsysI at 13 ysara of airs whlla 
tha glrla laggad bahlnd. Thi^a was no girl in tha sasipls 
who seorad oonslstantly at ths foraal lawal^ (ll) boys 
and girls bagan to show dlffaranea in logloal thin 1 d.ng 
ability at about 11 yaars of aga. (lii) boys wars aora 
suooassful than girls in solwing ths scianea problans 
salactad for this study, fha data showad that boys soorad 
battsr than girla on awery axpariaant at aaoh lawal» axoapt 
for tha ehamlcal oonblnation raaulta in tha 9 yaava old 
fanala group. Vhlch wars in fa tout of boys. It would ba 
Intarasting to rafer Somarwllla (19*74) who raportad that 
tha dawalopmant of forMl thought la atrongly dapandant on 
aga rathar than aax» awan %hm typa of aohools. 

XsXa and Banka (1976) raportad that (i) tha 
aathanatloa seoras wars ralatad aignifioantly to aga 
grada. sax and school typa but not to 8 S 8 ? (ii)oognltiTa 
dawalopaant had llttlo ralatlonahlp with languaga 
aohlawanant and natbasatios aohlawasiant* (lii) tha 
oogttltiwa dawalopaant was ralatad aignifioantly to aga« 
grads, groups, and sohooX typa and (iw) oognitiwa 
dawalopaant had curwilinaar ralation with aadiua of 
inatruetion and nagligibla ralatienship with X.Q. and sax* 
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ltoa 7 l«ttd (1970) •tudl»d th« 

l«r«l of 506 •ol«ud« dtudcntM, Tli« A^rt x*«ac«d 

from 17.6 yasra to 20 yaara. Thay vax^a adMlnlatarad 
tan Pla^atlan taaica and td# raanXta aboirad that 

johlldran var« at concorata operational laral and 13*23^^ 

} 

at fornal oparational laraX* LairaottC !974) analyaad tha 
ralationahlp batvaan oonorate and fornal oparational 
acianoa eontant and dOTalopnantaX Xaral of laaxaiar* 

1!ha aampXa vaa collactad fron high aehool In Kornaa, 
Oklahona of 51 Blolocy» 50 Chanlatry and 33 Phyaloa 
atudante^ Poor Pla^tlan taaka var# adnlnlatarad 
raauXta ware aa follows (i) 64*63^ ware at tha oonorata 
oparational Xawal and 35«P^ ware at foraual oparatonal 
lawal anong BioXoicy atudantn, (il) Out of 50 Chanlatry 
atttdanta, 2?^ war* at oonorata oparational laval and 
lefi wars at fornal oparational lawal and (ill) out of 33 
Phyaloa atudantSi 363i( wara at oonorata oparational lawal 
and 633 K war# found at tha formal oparational lawal, 

Lawaon and Bannar (l975) adnlnlatarad foxor 
Piagatlan taaica to aaaaaa undarstanding of oonorata and 
fornal oparational oonoapt of aaaondary aehool atudanta, 

tn tha atudy 5t* 50 and 33 at&Jaeta wara randomly aalactad 

I 

from Biology, Chaniatry and Phyaloa olmaaaa raapaotiwaly* 
Beta Indloatad that approrinataly of tha hialegy 

atudanta war# oparatdng antiraly or partioularly at tha 




69 


ooiior«t« l«r€l» Tla* ohemiaitj mtmplm wah b««t «Jbi4 ' « 
oliarAotvriftid mlo tr&aaltioiiftl thliik#r vlth $2/6 ot thot« 
inttrvlAvad oftt»erorlv»d AboT« eo&er«t» op«r*tioitaJ. IIB 
und belov forB&l 9 p»r«tlo&aI XIXB. Tha phyaioA Sttapl* 
aleo aoDBlstad largaly of Btudants oparatlng aoM irbar* 
betBBBn fully concr«t« oparatlou XXB Bad fully f«fV»Bl 
opBtBtiott IIIB. ApproxluatBly 659( of tha atudontB wort 
clBBBlflBd abo-rt oonorota operation IX Bt and below 
foraal operation XiX B. only 4S9£ of the entire eanple 
ox etudenta were Judged to be foraal operational 
III B thinker. 

Rowell and Hoffnan (l975) tk a atndy 'Bietrlngulehing 
foraal froa oconerete thinker* 193 eaaplee (MO boye and 
83 girls) participated in Claenioal experlaentB and 169 
of the Bane atudants (l07 boy* and 62 gdrla) participated 
in the pendulttn experlaent. fhe reBulta of the ohenioal e 
and pendttlun teet olaeeified according to the fow 
dewelopaental euh*>lewel IXA, IXB, He found dual trendB 
of ln«reaee in pereentage of foraal thinkera with 
inoxeaae in ohronologioal age and the hLflhaf percentage 
of foraal thinkers in the upj»er atrean at the werioue 
grade level, 

Tai.dya (l975) atudled the growth of logloal 
thinking in aoienoe during adoleaoenoe on a eanple 
of 100 boye and 100 girla atuding in gradea tX to X 
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Matched on lntallls*&o« and ■oolo.aooncnlo atatna. 

Th« Main finding of thia atuA^r vara (i) axoapt for 
occaaalonal nuotuationa, aTanaga parforaanoa on aaoh 
prohlaM Incraaaaa wi-th grade. Kean perforManoe in Moat 
of the caaaa favour hoja rather than girla# howavar^ 
they More into higher gradaB, ^li) a given imohlan 
vad aolvad aucoeaafully (or failed) over a aide X.Q. 
ranga both vithln and aoroaa the varlooa gradaa^ 

(ill) adolaacent pupila were affacted by the content of 
the problen than the nature of the inrohlan, (oontrary to 
Piaget*e viae), (tv) adolaaeant pupila ware in a poaitlon 
to aet up hypothaaea, they ware not in a poaitlon to 
teat then which ahowad that their ninde had not yet 
hecone experinantal. (''ontrary to Piaget), (v) the top 
group differed fron tha hotton group on all the flwa 
Maaeura of adjuatMenti underatanding of tha problaak and 
all tha aavantaan aohaMts of thought. 

hawaon. floyad and Devito <1975) adniniatarad 
foin* Piagatian taaka to datarnina intarralationahlp of 
atudante* aoorae on thaaa four taaha and aoopaa on 
cdMd.only need atandardiaad warhaX and Mathaaatioal 
aptitude axaMinationa and aolanoa, nathenatioa and 
aagllah aohiavaMent axaainatlona. PLnding of atudy ware 
(1) tha majority, €$% of tha aampla denonatratad trattaitienal 
raaponaaa (il) tha «M>rralatlona anoug tha Vlagatiaa 
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0oor«B and auib*«»qu«atiftl tmat of odiodatioaKl progroas 
itt aelaaea ¥*ra fairly hlgli and aignlfioant at tha «OOt 
or .001 laral and (ill) Qorralatlon with tha aohlaranant 
In aclanoa war a alao fairly high and aignifioant. Stnaa 
of tha oorralation with achiaranant in nathamatioa and 
angllah vara aomavhat lovar than thoaa for tha aoianoa 
adaninationa. 

S tr II K A R 1 

. V * a r 

Am ona goat through tha raaaaroh litarattcra 
it la found that raaaaroh oonduotad out>»alda Hanara 
atill daale nora vlth conorata opparational ataga than 
foraal oparational ataga of cognitiva daralopnant* 
Raaaarohara raallaad that this aga linltation nay not 
ha applioahia to othar adolaaoant of tha world. 

Rigglnga( 198 l) oonoludad froa thalr tatudy on foraal 
oparationa with Anarioan aubjaota that nornal 
adolaaoanta war# unahla to raaob tha forwaX laral of 
thinking. Xron if thay raaoh that lawaX, it ahould 
at thair lata nintaana or aariy twantiaa. tha 
conoluaiona drawn on tha haala of roaaarohaa raportad 
ara aa followa (ij all noraal ohildran raaoh tha oonorata 
oparational laval hot thay do not naoaaaarily raaoh tha 
fcarnal oparational laTal (ii) aany atodanta do not raaoh 
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tcTMtil operational leTil tor the eeXutlon of aoet of the 
prohlee, (Hi) the aneljreie of ▼arloue etndiee based on 
ncoree of atleaat three ^end ueuallT eore) Pia^tlaa 
type taake^ (It) Tarioua studies oondueted senior sohool 
lerel of grades (9,t0«tl) shoir that ea;)ori%y of stodenta 
bexoag to concrete operational level and fee in poet** 
concrete and fornal operational level, (v) the noet of the 
adolescentB and yonng adults are at the concrete operational 
level, (vi) the students develop the ability of foraal 
operational thinking vith increasing age and grade level 
(vii) aany adoleeceute are ooaewehere in transitional 
stage betveen concrete and formal operational stage of 
intellectual davalopnent, 

STDDISS ECLATED TO TEC INTCLLCGTIIAL SCVlLOPMChT AID THX 
ACHICTIKCNT IIT SClCECB SUBJECTS 

One of the domain in ehlofa Piaget* a work is 
likely to have ite greatest impact is the area of soience 
and nsthenatloe teaohing. Piaget hae repeatedly aentioned 
th't the order in which a person develops through the 
stages in the models Is constant and in order to move 
from stage to stage the individual must he confronted 
only with these activities and aituation vhioh can be 
understood by him in present stage. Thus a oonorete 
operational thinker does not beoome ft^mal operational by 




QOACitmntljr b»li)ig oonfr4>nted vith formal oparaiion*! task* 
and eonoapta* Ha auat aaat aitoatlon vhieh ara at 
the emcrata laaal tut which alao will add to and ohallasira 
hla thinking ability to pronota prograaa to highar lavala« 
Although aach of tha acienoa avhjaota inoludaa 
abstract eoncaptual aohaaas, tha dagraa of abatractnaaa 
at high aohool acianca ataga ganarally incraaaaa froa 
biology to ohaaiatry to physios (Bataa, 1975)* 

Soma atudiaa relating to oognatiwa dawalopaant 
and aolcnoa aohiaTaaant Indicat# that tha aub^aota who 
par for a at tha foraal operational lawal in Plagstian taaka 
function at tha ooncrata oparational lawal only for 
Tarious conoapta in ecienca. 

■^'iaihaahaa ( 1p70 ) atudiad tha affactlaanaaa of 
conorata and forstal inatruotional prooadttca with atudanta 
of ooncrata oparational and formal oparational studanta* 

A aaapla of 104 aoianoa atudanta wara randoaly aalaotad 
fron a aehool at Haw Yorl;* fha ranga waa fron yaara 
6 nontha to 13 yaara 5 aontha. latially tha atudanta 
wara claaaiflad at concrata or foraal oparational lawal 
using a liat based on Piagatian theory of oongnitiwa 
daTolopmant* the affaot of atudanta tmdaratandlng 
aqullibritai In tha balanoa bspr^ angla#! avidanoa and 
xaflaotion and of oaoillation of pandulaa waa a«aaurad« 

7ba forawl operational prooaduraa and tha oonorett 
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operational atadente aohloTad •Icalfloaatlp' hifher 
•oeree ae a reeiilt of oonoreta Inatruotlone rather than 
foraal Inetruotlone* fhe etndjr roTealed that the 
reereeelon affect in thla dleouealon of the improrad 
parfornanco of foraal operational auibjeote for 
eonorata Inetructlone, hot not for formal Inatruetione. 

liaveon (1974) reported that the regreaaion 
effect denonatrated by etudenta olaeatfed ae foraal 
operational when tested on foraal aoienoe contest• 

He fotjtnd that the foraal operational auhieota tmderatand 
Blgnlfioantly aore formal concept than the eonorete ope 
operational eubjeete. 7he formal operational 
IndlTlduale aleo denonetratd a great deal of nore 
underetandlng of eonorete concepts than of formal oonoept 
in Bolenee. 

w^hiappette (1974) reported that large nxsBher 
of indivldttal related at the foraal operational 
lefel funotioned at the eonorete operational level vhen 
teeted their underetandlng of phyeloal aoienoe probleme. 
fhe eub;}ecte eotad eolve oorreetly the parobleie by 
aubatitutlon into the aathematloal foraadao but they 
could not give exanplee to ehow their under at ending 
of the underlying concepte or theory Invelved, 

Sayre and Ball (l975) oondueted a etudy on 
the eaaple of 419 etndents in a grada aevan to twalva* 
Piagetian t 3 rpe taeke developed by them were adminietered 
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to oiich •ubJ»ot« Sttidoata auoooattfuXlr cuDiipIatittf 
fonxT or fiv* tavka var« eXAa»lf#d a forma.! 0 ]^«ratiomal 
vhila «uQo«»afull 7 oomplatinc tbraa or Xaaa out of tba 
fiva taaka vara oXaaalfad aa &oA->foraml «paratioitaI« 

Ha raportad that thara la a raXatiosahlp (alcalfloant 
at «ot Xaval ) batvaaa tba utabar of taak parformad 
at tha formal oparational XavaX aod tba aoboXaatlo 
aclaooa cradao of jviior aohool atudanta (r«iO*35) 

and tha aanior bifh aeltooX aoianca itudanta (rm 0»4€). 
Thara vaa alao no aifnlfiaant raXatlonmbip (0»1 Xaval) 
batwaan tba acbolaatle aoianoa aohlavanant of non- 
forma X mtudanta and tba nnmbar of taak parform at tba 
Juttlora and manlor blarb acbooX XoTaX* 

Lavmott and Salka (1976) cXaaalflad hlfb sohooX 
biolocx atudant into oonorata and formal atasa uainf 
tbraa aaparata inatrumanta. In tbla mtndp 68 blg;h 
aobooX bioXomr mtudaata of ac* 14 yaara 7 aontha to 
17 jraara to aontha vara randoaXy aaXactad. fhraa 
Hiagatlan taaka var# adminlatarad to aaoh afudant and 
elaadlflad at tba dlffarant intaXXaotuaX Xavala aeoording 
to thair aooraa* BioXoirjr oontant a ra m ln ation of 16 
papar and panoil itamm warn alae adminlatarad to amob 
atudanta abiXltp to uaa m variator of oonorata and formal 
oparmtiona* fba raauXt of BimHatian taak adminiatcrad 
ahovad that about of tha atudanta vara at tha foiml 
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laiT»l md tb* blolof7 oentvnt mxtMintLtion showtd tb^t 
only ot tb» »tad«ntB ««r» ».% tb« foriuBl X«t«, 
fb« ttML^BoitnoB oobt«nt •xuilxiAtlon r«»uXt flthov«4 
tbBt 43!1( of tb« Bt\id«ata vara at tha foxaal lav«* 

'-"'IColodij (l9T7) raportaA acoraa for hlfb wobool 
and oollaga fraabaa&t that ara aaarly aqualL 
((55?( and 32^ fonaalt 50^ ajod 609^ tranaitlonali 15% 
and a)< eonorttt and aicnifloant dlffarant fron tba 
collaga aanlor aanpla (64^ fonwX» 2B% tranaitionaX* 

B% dnnorata), Corralationa war# aifnlfioant batvaan 
S4T natbnatioa and tba tvo ta«3ca aooraa, and batvaan 
tba ohanical liqLUld taak and 84f auittb/84T varbad aooraa* 
v-'-'^aalar (t9T7) oonduetad a atndy of paroportionaX 
raaaoning in high aohool ohaniatry* Tba aaapXa oonslatad 
of 168 X.grada ohanlatry atndanta drawn fron Xxrga high 
aohoola in Canada, f*onr Piagatlan taak vara adnlniaiarad 
on tba aanpXa aubjaota, Tba aurvay ravaaXad that about 
22% of tha atudanta vara lata forawl 37^ aarXy fornal^ 
22% tranaitionaX and 29?^ oonerata, Slgniftoant 
oorraXatioaa vara alao found batvaan propprtioaaX 
raaaoning in obaatiatry and aohlavaaiant in ohawiatry, 
Oupta (197?) oondxactad a atndy with tha 
purpoaa of finding ralatlonablp batvaan Piagatian 
logioal thinking and aoblavanant in acianoa auhdaota, 
naaaly phyaioof obamiatry and biology, Hfhty four 
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•olvnc* pupil-ttacbsTA In fi»C«X« Ai^mvr 

twmA til* «a«pl« for h»r «tvidp* Th« v«r'bal 

lofilfl*! tattonliig^ ••t tnd JUthl«T«MAt fant In Biol«Cf« 
Bfapslcn And oh^nintry ii«r« adnlndnt rad on tha 
•anplot atudp raraalod tbni (i) th« proportion of 
proopoctlTo Biology, ohonietry and phyaiaa taaobora 
attainod oonorato oparational thinking vas 56 » 84 r 
36.88 and 20.68 raapactiTaly« (ii) no formal thinkar 
raro fonnd in proapactira biology and ohaaiotry 
taacfaara, (iii) tha proportion of proapactiy# phyadoa 
taaohara attalnad formal oparational thinking vaa f0.34« 

Bo aignlfioant ralatitaiahip axiatad batwaan aohiaaamant 
in biology and (a) ocncrata oparational thinking 
(b) transitional oparational thinking in proapaotiaa 
biology taaohara, (v) Ko aignlfioant ralationahip 
axiatad batwaan aohiavamant in ohamiatry and (a) eonorata 
oparational thinking (b) tranaitional oparational thinkint 
in proapactira ohamiatry taaohara, (iri) Bo aignlfioant 
ralationahip axiatad batvaan aohiaaamant in phyaiaa 
and (a) oonerata oparational thinking (b) tranaitional 
Oparational thinking (o) formal oparational thinking} 
in proBpactira pbyaiea taaohara, and (tII) taaohara 
attainad tranaitional oparation thinking 63 .t 6 « 6 l «11 
and 68 * 9 ^ raapaottraly, 

--^Banday (l979) raportad that aohiaraaant in 
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physio*, obsaistry and aatbsaatlos laersassd «ith 
ths adfsntsasttt of Isvsla of ixitsllsotttsl davolopasat# 

th* »s;}or oobolusion of th* rsassrotasa rsportod 
sr« as foXlov* (l) th* ds^a* of shstraotbsas at school 
8 cl*tto* stag* g*tt*rally iaor*as*s froa biology to 
ehsaistry to physios, (ii) sohjoets «ho psrfora at th* 
foraal oporatioual Ist*! on Fisgoiian tasks goasrally 
soox** high aarks In aofai*v*a*nt ia dl:f«r«nt snh;}«ots, 
and (iii) soiono* ooao*pts shonld bs taught to th* 
studanta aooording to tb«in a*ntal straotar*** 

SXSSihCBlS OH STOOISS SU^iTth f0 GSlAtlYlfT 

X parusal of th* saaaari** of s*l«ot*d 
lit*rattar* in psychology and psychiatry a*ntion«d 
in amotatod bibliography «ntltl*d 'Crsatiaity and 
th* Xndlvidnal* sditod by stain and Bains* (i960) 
indioat** that iOTOstigstors havs tonohad npon diiraraa 
aras* snoh as tha eritarien and othar paroblsns, th* 
er«ativ* paroovss, h«r*dity, ag*, asrly «xp*rl«cio*, 
raligion, p*raonality oharaetaristio* and notiastional 
faotors, oognltlT* factors (siainly intslllganc*), 

•oc logical (hcas and ssrironnant, cult nr*,, psychopathology 
an* tstatlstical studias of all the** ths Isrgs hulk ia 
ccnosrnsd aith rsporting on parsonslity characteristics 
and notivatlonal faotters both in thair acadaio aspseta 
and snpsrloal stimias* Eaina* s biliegraphy (1971) 
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a aiailar traad oMalfiiSdT India -witli tK* 
dlffaraaea that thaoratloal aattara *»# *<»?• a^^aadant 
la Indian lltaratora ralatlagr to oxaatiTity aa 0 oni»ar^d 
to anparieal on*. 

!tha <iaoatlon« what la tha Talatlonahip batwaaa 
Intallaetnal Dayalopnant toognltira dayalopaiant la 
Fiaicatlan oontaxt) and Craatirityf baa parhapa not 
baan attandad with any grant anthualan* It ia aaaa 
that aoat of naaaaroh atwdiaa on craatlrity daaXa with 
ooaatruotion and atandardination of oraatlwity taata 
aa alao oorralational atndiaa inwolwinf oraatiwtty 
taata and othar ahiXlty taata* Following: ia a hriaf 
roTiaw of anoh atndlaa. 

i Cogaitira Corralataa of Craatialty 

Coanantiag on tha iaaua of ralatioaahip hatwaen 
CraatlTity and Intarlligancat foataae( I97t) pointad 
ont, that It oantara around two focal pointa (i) Craatlyity 
la propoaad to ha a daatlnot aopaota of intallaetual 
functioning and ia practically indapandant of 
eonwantional intalliganca, (il) CxaatiTity dapanda 
upon uniqtua cogniriTa f^otona which within tha 
hiararehloal atructura of intalllganca* 

fha Xirat atand point haa haan tahan hy aawaral 
authora* Thay auggaat xwo diatinot aapaota 
of intallaetual functioning, acoording to Ouilf oafd( 1950) 
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th«7 ' oonvAfftnt thiakinip* and *diY»rg«ut tMnkUig'* 
l|UllfoYd ( 1950 ) pr«dlova tliftt th« r«laitiotiMhif 
bttttr**!! Intftillganea and cj.aatlTit 7 xa Ivw. indraw# ( i9:^) 
finds oorralatioaa of 0*1d» 0.02 and 0.03 batwaan .4 
Intalllganca and luginitlon In stndias* Valob (1946) 
flnda a eorralation of 0.25 batwaan orlglnallt/ and 
intalliganoa, 

'^Cataal# and Jackaon (l962) rajyortad low 
oorralation ranging from 0.132 to 0.3T6 batvaan 
oraatlTltj and Intalllganoa* 

Sawaral othar authaara (Stain, 1955{ Phatak, 1962} 
Croplay, 1965} laaamoto, 1965} Onllford at,ai* 1966} 

Hudson, 1966} Xadua, 1967} Haina, 1968) Parmaafa, 1969} 
Paaal, 1971, Sbarma, 1972} Sharma 1974; Bad! 1974) 

Sandbti 1975} Bhattaoharya 1979} Sazana, 1980} Matbtar, 1981} 
Singh, 1964) raportad low poaitlva oorralation 
batwaan tha naaauraa of oraatlwlty and ImtalUganca, 
Howavar, PXaaohar ( 1963 ) found a nagatlwa oorralation 
batwaan oraatlwlty and intalllgmnoa* 

from tba abowa atudlaa It aan ba infarrad that 
eraatlwity la alightXy ralatad to Intalllgenoa and 
aa anoh it conatituta a aaparate oogltiwa factor 
which Qontrlbuta littla to oonwantional Intalllganoa. 

Tha arlatanoa of diatlaot factors of 
intalllganoa and oraatlwlty has baan jm^ovad furthar 
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fACtor a\tilford 

<195nS2)t VillAOb A»d Kovao <196S) «ad Croi>l«y (1966) 
idantlfiad tradltiocuU. eonoapt of intalllgano** 

Vallaeh and Vlni; ( t9€9) » Bacasr and Madatui( 1971) 
Sul-Van (i 962), T«port«Hl aapanata dinanaiona of d&‘v«rf«nt 
'^Makln^ and intalli^nca. In othaf vorda» tjbay auppox^tad 
tba ‘«iair that oraativlty la indapandant of oonaanilonal 
IntaiXljranoa for all purpoaaa* 

Aooordlns to oontaaporary atndlaa Yorranoa Cl962) 
Onilford (1967) eraativity involraa faotora tbat ooaa 
undar tba oatagory of di'rargant thinking as oonatraatad 
to oottTarfant think* Onllford pradlotad a ovrallnaar 
ralatiottahlp to aaeh otbar, t.a«, thar# nay ba 
aubatantlal oorralatlon batvaan oraatlTity and X,Q» 
at tha lowar laaal of Intalliganoa but whan aona 
orltioal I.Q. laval baa boon raaohad oraatlvity fnnotiona 
Indapandantly* 

Yhia Tlav baa largaly baan aupportad by tba 
atudtaa of Taylor 1964| Barron 1969? Majtnadar 1970{ 
aakhar, 1975 1 Baxana 1^2 and Bant, 1981* 

OraatlTity and Faraonallty Cinrralataa 

i, grant daal baa baan dona to looata tha 
paraonal ^naJLltlaa and attrlbutaa vhloh maka a parson 
waatlTa or dlatlngnlBh aolmtlata ttum nott-aoiantlatSji 
artlata from non-artlata, aolanoa aindanta from noaeu. 
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•ot«»e« atud^iiiB on cantaln paraonallty pattarna ‘which 

qualify thaa aa craatlTo paraona. 

laparloaX raaaarch on tha prohlaa of oraatiTi‘fcx 

and paraonality ralatlonahipa waa attadiad by a larjga 

niaabar of raaaarohara Ilka Xuaaan, I953t Barron 1955f 

Ktibia t958| torranea 196 2t fc»atar 1971 ^ Holland 1971i 

and aavaral otharOi, tha following attrlbutaa or 

paraonallty jmttarna of oraatl'vaa vara Idantlfiad 

¥hay (l) poaaaaaaa non^aggraaaiva and acn^a faninina than 

naaoulina traita of piiOraoaality« (ll) haw# high ago 

« 

atrangth« haw# oaaa of recall and oadlpal conplaxLtyi 
(ill) hawa high dagroa of origlhality» humour» playfulnaaa 
and ralatlT# relaxation* (iw) have atrong aenaa of par 
performing acme 'role in life* * (t) have leaa oonoarn 
for other people* authenrity, rulea and regulationa, 

(ri) are more aotonomoua and more aelf oontrolledt 
(ril) aoore high on teata of originality with regarda 
to fraedoa of expreaaion* rebelliouaneaa* diaorderlineaa* 
etc* and (viii) they are aignifioantly better in a^atraet 
thinking * emotional atabllity, independence* venttcraome* 
aaXf concept control* intelllgenoe and achieTament* 

In India, also many researohare like 
Hay Chondhary 1961 j Qanguly and Bhattacharya t965i 
lalna 1966} Parameah l969t JBa 1972} Joahi l975t 
Goyal 1973} irora 1974} Gakhar 1975} fripathl 1973, 
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197€* ^9^9t Bmau 1977] 1979 «Ad SiXMrh 19B1| 

oonduci«d inYaatigAtiona on p^aottAliti' oorraXataa of 
oraAtiYity* fhalr awapXa raa#aa fro» adoloaoaot attudaota 
to adtdta aticad^ad lo dlffara&t ¥alka of lifa Xika# miuIo 
aolaooa* litaratura, art, Braaizi^ and palatini;* ato« 
fhaj alao ooacludad tBa aaii* pattara of paraomality 
tralta of tBa oraatlYta aa liatad al>oYa, 

armxts BXLATXI) VlfE IVTXLUECftlAI. 1>X?SL0PMBVT IBI} 
CH11TI7ITI 

da aYldant from tba raYlav of raaaarohara 
attaaptad bj tbla raaaarebar, aoat of tba raaaarobara 
aborad and In tba oountry ooaflnad to tha InYaatisa^lona 
of paychologioalt aoologloa^, payoho-pbjaiologlaal, and 
aoaa other datarminanta of oraatlYlty Ilka firat order 
varlablaa and aaeond order Yarlabla* birth order, 
rallBlon enltura ato. Only aoanty work has baan 
attaaptad to aatabXlah reXatlonahip batwaan intalXaotual 
daYalojmant and oraatlYlty of adoleaoant atudanta, 

.xDiueekiforth (1972) opinaa that the deYalopaent of 
intaXliffanoa la a craallYa affair. She contanda, that 
oraatlYa ante arlaa frpn tha oonaacting: of Idaaa and 
aora action thoughta (in Biagatian term *Bohama* that 
a ohlld poaaasa, tha batter ohanoaa for oraativa 
intaXIaotual acta to be produoad. 




Stok«x ( 1972 ) attMptAd « Mtudr in t9 nduit 
VDMtt with ti purpoa* to dotornlno tlio rolationahlp 
botwoon intollootual dovoXopaont and craatlTliy, 
Fia^tian atjXa Inetrunaat and Torranoo taat of 
oraativa thinking (T7C(f) aara uaad for oolXactlon of 
data* It waa found that Fiasatlan la-aal and oraatiTity 
haa poaitlvaly ralatad vith tha dagraa of agro*oantrlo 
thoa«^t ahoim in the reapoaaaa. 

faldaan (1974) oonoludad that the proeaaaof 
I>lagat*a IntalXactual adTanoaaant and oraatlTo 
produotlon ahara over tine and tha aolution baooaaa 
pamanontXf incorporated into tha aantaX etrnotura 
of tha individual! 

Reran and PoXankhi (l974) oonduetad a atudy on 
111 fourth gradaa and 109 airth grader a* XieraXa of 
oognitira daralopBant ware aaaaaaad by Reran* a teata 
of Xogloal oparatlona (RfXO) and ■aaaurea of oreatlrity 
vara obtained on the Torrance teat of oreatlra thinking 
(TTCT)* It vaa found that direct ralatlonahlp exlatad 
batvean inteXXaotual darelopment and rerbal oreatlrity, 

tehaan (l96l) oonduoted a a ody to azaJilna the 
raXatlonship batvean oognitira deralopaant and 
oreatirlty of 24 aubjactef all vhltea with a naan age 
of 14*26 yaare froa the rural aohoola« and 56 a«Sb>5aataf 
perdoninantly bXaok population vlth a aaan age of 1^*17 
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ytxm from tHw uxItaA Bohools. 9hr«« luatruAeiiti irtYt 
admlttl»t«ir«d to th« a^jootB («) Otl»*ltiitmoa ijbility 
foot (l>) Laveon'ii ClAa«roo« 7«at of formal raaaoiiinf 
and (o) tontano# fast of Croatira tbi&Jdtif. 2t vaa 
roportad tliat Piairatiau aeoraa axid crtatlTlt/ atdb^ 
aooraa var* imralatad for rixral vliita aobjaota. 

BovaYar, a bish ralatlonabip vaa oboarTad batvaaa 
tao Yariablaa for tlM dlsadYantagad black population. 

Kumar 3, (1982) oonduoted a atudy to find out 
tba ralatlonabip of Intallaetual DaYalojaiaat vlth 
eraatlTitj and aohlairamant, $ha aampla oontiatad 
235 grada XI aoianoa atudanta <159 boya and 123 glrla) 

Tba RaYan*a Taat of Logical Thinking (HTLO) and. 

Torranoa Taat of Craatiaa Thinking (TTCT) war a 
admlniatarad to tba aub^acta. Tba aooraa in aoianoa 
aubjacta obtainad by tbaaa attjtdanta in grada X 
{Hajaatban Board Saoondary Sxamlnation) vara tafcan 
aa tba indax of tbalr aoblaTamant^ fba main finding 
of the atudy vara (i) ibout ' 1}^* 70% and 189(» of 
aoianoa adolascant vara at ooncrata, tranaltional 
and formal operational thinking layal of intallaotual 
daTalopeiant raapactiYaly» (li) Boya adolaaoanta load in 
tbalr attalnmant of formal operational thinking ItYal 
(10* 14^ than glrla (l5«07^ paroantaga of girla raaobisg 
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ftt th* transitional XsysI of latalleetuaX dsTslopMsnt 
was Slightly hlghsr (7?*01^ than that of boys (€6.$49Q 
Ctii) Ifo dlffsrsnos was found in psrosntags of boys and 
girls at oonorsta oparatlonal thinking Isvsl of 
itttsllsctual dswalopnsnt, (iw) Mon-werbla orlgittallty« 
Tarbal flsxlbillty and Crsativlty was fotmd signifloantly 
oorrslatsd with IntsUactual dswslopasnt in ossa of 
boys adolssosnta* (t) Voiwwarbal ersatiyity and total 
orsatiTity tost sooras was found signifloantly 
oorrslatsd with Intsllsctual dswalopaant In cass of 
boys soisnos adolssconts studying In prlwats schools. 

{▼1} Significant and poaitlwo relationship was exists 
bstwssn total soorss of intsllsctual dsTSlopstsut and 
acorss In sclsncs subjects tIs. Physios* Chenlatry* 
Biology and in total aobiewenent acorea. (tII) k high 
and slgnifioant relatiouahlp was found bstwssn 
aehlsvsnent in science subjects and Transitional 
operational thinking stags of intsllsctual dSTelopiMiiit. 
(wiil) Slgnlfioant relationship was found bstwssn 
achlsTssent in science subjects as well as total 
aohieyssont scores in oass of boys end girls adoleacente 
students studying in Gowernaant schools, (lx) a 
slgnlfioant rslationship Is found in cass of boys 
studying in priyate sohooi. 
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P I A I AID FEOCIDDE* Of STDDT 

9h» |r«tttnt chapter cshodlea tha MthodoXofy 
daalen, aaMpllng, preetdure of the daaoription 

of toola and atatiftiloal toohnl^noB anployad for 
oondnotlng praaant raaaaroh atndy* 

XltBODODOQt 

Yha fooua of tha atudy baa baan on atndylng 
tba raXatlonabip of intallaetnal daralopnant vitb 
oraatlvityi aoblaranant and aocio«*oonoalo atatua of 
grada XX aolanea atndanta* Vba atndy iraa oondnotad 
tfarongb Bormatlva taating aurvay nathod foXloalng ^ba 
oroaa«aaotioaal approach, aa anob tb# natura of tba 
•tody baa baan oorralatfonal typa, Baaldaa atndyluf 
tba ralationebipa batvaan intallaotual daraXopaant and 
yariona dinanalona of oraatlTity, an attanpt vaa aXao 
nada to atndy tba affaot of typa of aoboola, aaz, 
paranta' adneatlon, paranta* eeonpationa, paranta* 
ittoona, alaa of tba fanily and anrlronaiantaX InfXnanoa 
on itttaUaotnal davalopnant* Conpariaiona anonf 
aobadnlad oaata/ aebadnlad trlbaa and ganaral oatagery 
Btndanta vara alao attanptad Tia-ap-irla tbalr intallaetnal 
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d«T#XopMnt, Cr*«tlTity Md aohlfTvMcnt of th» otodoat 
*iro also atodlod mth >o*wd to »•*, oBTlroaMat 

»nd tm of lohoolt at Tariotu Imia of thtlr latoHactaal 
doraXopaant, 

BAMPUia 

*ho aaapla of tha praaoat otudy oonolatad of 
(656 boya aad 370 glria) atadaata offaring aolioea 
aiabjoeta at grada Xl, drama froa tha aanlor aoeoadary 
aohoola of XMon lamtory, Dalhl. gix aabjacta balongad 
to aga group (fs-t?) yaara. gtratlfiad oluatar aaapXlag 
taohaHua (Xaatlagar aad Xata, 1970) vaa aaployad, fh» 
aaapUag fraaa hat baan praiaatad balov 
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Tlti «boT« ftsntlonsd «fmpll&g firaa* laiioat** 
tboib r«|dr«aaiitatlT«&«si vm ananrad t« a graat axtaat 
aa goaariuitat tod aldad^ 'baya and glria aolioola vara 
aalactad tvom both ^rnral and corban aattln^a in IMtIM, 

Tba olaaalfloatloB of rtxral and urban aehoola vaa 
folloipad aa par tha Hat of Sanlor Baoondaxy Soboola of 
ttolon farrltory of Dalhi pobllahad by tba 

Idueational Statlatioa Call* Dinactorata of Kdtwatlon* 

Dalhl Adalnlatratlon* IXalhi. Itcrthar, an attaapt was 
aadi to aalact aohoola fron all tba foiar Zonaa (north, 
aottth* aaat and vaat) of Dalhi* tha oltuitara of 
•tudanto obtaining in tha aalactad aohoola vara idantiflad 
aa Bublaota for tha atndy, fho aohoola vara aahaotad 
randoaly aa far aa poaalbla, Bovarar, dna to oonatralnta 
of arallability tha folloving doTiatlona had to ba acoaptad 

(i) tha only, govarnnant giria aanior aaoondary aohool 
appaaring in tha Hat of roral aohoola vat aalactad 

(ii) Bo aidad giria aohool vaa availablt for aanpling in tha 

rural araaa« (iii) In tha Hat of aohoola of rwal araaa 

only thraa hand prorialon for aoianoa aObjact and thaaa 

vara in tha north aona* Tharafora, thaaa thraa aohoola 

vara inolndad in tha aanpla, (It) Io boya aohoola in tha 

rural araa of aaatarn aona had proridlon for aoianoa taaohin# 

hanoa nona eould appaar in tha fraaa, fha Hat of aalaotad 

Awwv'aw, - A 

aohoola ia giran in 
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BISCEIPTIOI OP *OOL8, 

Th# tools ussd to Muispt tbs Tsfioblss mdsac* 
stiadp^ nsasljr, istsllsottisl dsTslopasnt, oxsotlTitp^ 
sohls'Ttasnt ond soclo»seoBo*io stotus s 3 fs dssorlbod bsrsi* 

OR OOP ASSESSMEOT OP lOGICAt fHUrKmo (OAIff) 

This Is a, pa|»sr*psnoll tost of fcrmtl opsr«tloaS| 
dsTslopod by t salts Eosdriuafbs* Ettsssll H, Tssny sad 
Klobssl Fsdilia* fbs opsrstio&s ussd for 

this tsst vsrs Idstttlfisd from *An Anslysls of tbs 
Growth of logiosl thlnkliig* (inhsldsr, », sad Pl^t, 

J* 1958) sad ths 'Growth of bogio la tbs ohild* 

(XahsldsTi B, sad Plsgtt S, 1964)* Qroiop Asssssasat 
of LoEiosl thlaklBg (OAIff) tsst posssssss ths followla# 
ohsrsctsristios. 

1. fbs tsst MSSWSS si* loBiosl opsrstloB* 
ooassrwstloa, proportioasl rsssoalaf, 
ooatrolliag wsrlsblss, ooabiastloaaX rsssoaisf 
probsbllistlo rsssonlag sad eorrslstloasl 
rsssoalag* 

2* Tbs tsst asss s «ultlpls»oholos forsst for 
prsssatlai: optioas for sasvsra s* wtll so 
tbs dtt»tiflostl«n or rsssoa for that saswsT, 
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4m fli# l« «iilta]bl# for ntud^ftt* irtddl&c mt 

th» «lxth IsY*! oar }ilcb«v» 

3 m Tla» t*Bt httB aufficlMt rBliabilitT auad 

YAlldlty to dlvtiagoioli totw««n iprottpo 
pf Btodo&ts «t eonorttot tTMBitlonal and 
foraal atagsa of daYalopaant. 

6m thi taat can 1)B adalnlatarad in ona clana 

parlod to a Xarga froup by indlYidtaala abo 
B«rv« BlMplj aa 

fba foliovlac ariaaa vaara oonaldarad aa aodal 
of logical oparatlona for tba pnarpoat of oonotruotlng: 
taat itoM that raquirad a apaoiflo raXt for tba aelvtioa* 

ConaarYatiob 

Tcae J^lagati oonaarration. 1b a oaatral pro- 
raqulaita for tha aoqulaitioo and STidtaBqtiant daralopiumi 
of logloal thought, dooordlng to flagat, 'Irary notion, 
vhathar it ha aolantlflo or m<uraly a natter of ooaaaon 
aanaa, praBUppoaaB a aat of prlnciplaa of oonaarYatlon^,.* 
(Piagat,196?) Plagat's oontantlon Ib that oonaarYatlon 
raaaonlng 1 b a itaoaaaary oonditlon of all rational tbon||^t,r 
^ConBaraatlon* oonoapt la of thaoratioal intaraat haoatuia 
It rafloots eongnltlYa oonpatanoa of aona oowplaxlty* 
vhlla tha parlod of aoqulaltlon Ib tha thraahold to 
graatar and nora oonplaz IntaXlaotnal growth# In ganaral. 




til# ooBe«t‘YiitiQ& OAB 1»» dlTldid into tvo di«tliiot tjrp** 
(Btuda«rd» 1970). 


a) SB* ao-oallAd first ord«r qtumtit«tlTs in 
InTsrisiit* Btwbsr ar«A» iMisSt 

vslght) and 

B) fh« so..eAllad ■•oond ^d«r iBTsrlsats 
(••C« TolQAS, dtnalisTt Boaenttai, 
rsotlllBsar Aotion). 

Piagst aoBBldtrs tba first erdsr ooAsarYatian 
indiosB of ooBorata oparatlonal thought and tha aaoosd 
ordar oonaarration Indieaa of foraal oparational thought. 

fha oparation of ganaral idantity t *iddlng a nnXl elaaa 
laaraa tha othar olaas onohangad. fha idantity oan ha 
oomhinlng a olaaa with its inrarsa olaaa*. 

Tha Donoapt of idantity is of graat laportanoa In 
tha atndjr of tha phanoaana of oonaarratlon. Tha task of 
oonaarration of *s\d>atanoaa' or »of the aass* ira haaad 
on *tha oparatlon of ganaraX Idantity* * Tha follovlng 
tvo itaaa sra haaad on oonaarvation phanoaana* 

Itam I Piaoa of eXay t Bara tha aaphaaia is on tha aaonnt 
of an objact. Tvo IdaniloaX balXa of olay ara ahovn on 
a haXanoa vaighing tba aaaa and iwa is tbsn shovn daforaad 
in shapa (pan oaka) Xatar on« 
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lt*» 2 X0tAl valflxt* t 20^0 th0 0apbft0l0 I0 on tlao 
roli*«0 of dlnplneod W0t0r. Two idontionl ^nrg of oqoal thp# 
0ttd siM nad two aotnX Itnllo of oq,u0l ohapo and also but 
of dlff«-0Bt nro 0boWB. Ono ball io put in oaoh iar, 

jPropoX'tional Xoasonin^ 

Proportional raaBonlztd' ro^xilroa tbo subjoot to 
foxooaot all poaalbla ocabinatlona in a dovCbla^antrj 
tabla In auch a way aa to foraoaat proptfPtiona 
4txalltatiT0ly and tha lattor quantltlraly (Xnhaldar ft**** 
Pia#0t, t 958 ) , 

tlia ralatlT# nadcnitudo of a ratio »ay inoroaao- 
daoraaat, or at ay tha aaaa with raapact to tha aa#nlt»&0 
of anothar ratio If tha nafsltudo of tha Tariablaa ara 
chanffad (a*g. X/t » X» A*)* 

In tho taat anployad tha following two itana 
ara haaad on proportional raaaoning 

Itan 5 Olaaa alaa 1 In thla two glaaaaa and two 4ara a 
anall and a larga ona art abown In figtraa. Siib;}aota, 
ara told that 15 aaall glaaaaa of watar or 9 larga glaaaaa 
af watar ara naadad to fill tha l«rga jar* i0 aaall glaaaaa 
of watar ara ra^ulrad to fill tha aaall Jar, than how aany 
larga glaaaaa of watar would ha raq^ulrad to n.11 tha 
f 

Itaa 4 > 9 oala t Ualng a aoala aa a halanoa haan and 
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hunting WAlfhtag thia Itaa taat iha ai^^aot*a abiiit/ 
to loalKDoa Yarioiaa ooabliiatiofea of vaighta m% Tariowi 
looationa aXoxic 'tba ban a^C, glYan a tO iniit wtilbt at 
thraa talt diataaoa from tha fmloprua, YIm axaiiiiiaa m*« 
aakad to pradiot tba propar looatlom of a 5 mit mdlght 
om tha othar alda of aoala to aohlaYa a halamoa oowaot 
saaponaa aith raaaoxi of this itam impllad mdaratandlmf 
of 10 Yaraa«>]n:oportloa, 

Control Tarlahiaa 

In thia undaratandlnff 1* uaad to oortrol 
rariablaa in ordar to drav Talld oonoltwlona from 
ohaarvationa aada on taatint^ On tha amparimanta of 
oontrol Tariablaa tba euffiolant tudaratandlng of 
tba conoapt. 'al othar things balng aqtual* to aarra mm 
m gtttda for bahaYlonr l.a. to anmbj.a a^jaot to mat np 
and oarry ont axparimant* Xn thia taat two itama arm 
bmaad on tha mama* 

Xtam 5 ]pandvlam t Shim itam im baiaad on axolualcoai of 
irralarant Tariablaa* fhie itam taata atndanta* mbilitj 
to oontrol and axolnda irraXaTant Tariablaa* Xn tha 
flgura naing thraa atringa hanging on m rod, two of 
tham ara of aama xangth with diffarant waightm i*a* 5 
mnlt and ia unit and ont la with 5 unit waight* ftaama 
atringa with waliht work aa m aimpla pandmltai^ mufe^aot 
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ir«r« irolalM of dotorainlng tho offooi of tb« 

loiLffth of otriftgft on tho tliM talcoo to awlog to and 2x0* 

Vbo only ooBtLRl footiMr i« ioagth of th« atriag* f&txofox* 
th« voight of tho tall, angia of drop, and foroo or pouib 
Buat to «xolndad» 

Tho Gorroct roaponso roquirod mdorotandtng of tho 
oonoopt «all othor thinga boiiag o^ual', 

Itoii 6 Ball t In thla flgur* of a ranp a targat ball at 
tho bottoo is ohoim4 Too dlfforont polnto, a loo point 
and a high point»art ohoon on tho raop« Thoro ax# too 
othor hallo of difforont voigbt i.Og light and htaoy. 

Ball can roll on tho ranp. Zf a ball la roloaood froo 
any point on tho ranp it hita tho targot ball* Thla 
oattao* tho targot ball to novo np tho othor oldo of tho ' 
ranp* 

In thla itaa van aakod tho offoot of oifforont 
point on tho diotanoo ogvorod by targat ball* ohon ball 
la ralaaaod froa tho difforont pointo, 

BrebabiUty 

Frobahlliatio raaaening roqtnlroa that tho 
Buh^ooto dodttotloQ boglna vlth poaaiblllty Ci,o» hypothoi^a) 
to and np to a roaUty oonooivod of aa a xoaliaod factor 
of tho total miwbar of jwaaiblo oonblnationo C^^nholdox 
and Plagot, 1956 )• 




la this th* object that hat tht iprtataat 
fra^utuay tht oat aott llfctly to bt ohooatti froK a 
group. Tollovlsg ittaa art haatd oa. probablllatio 
rtaaonlnf 

Itaa 7 aad 8 Sinara and l>iaaoada 1 tad 2 t la both Ittaa 
tifurta of thraa apottad aqoaraa piaoaa of aooa» fotr *blaob: 
aqttarta aad firt idtlta aquaraa ara ahovn. J*oar apottad 
diaaoad-ahaptd piaoaa, tvo blaok dlaaoad aad thraa ahlta 
diaaoad art alao ahoim. 

itaa f t tha aid)jacte vara aalcad to atata tha ebaaoa of 
oraidag oat a apottad plaoa. 

Itaa 6 t tha at^jaota vara aakad to atata tha ohaaoa of 
oravloi: ont tha apottad dlaaoad or a vhlta dilaaond. 

Cerralatioaal thlaking 

la oorxalatioa a probability aatlaata of ralatloaa 
or lav la aada, la aaeh problahi iphiaeta hava to oowt 
tha eaaaa that oooflra aad thoaa that fail to ooalira a 
hypothaai aaa raiatioaahlp batvaaa tha tvo variablaa* 
Corralation ia not a ilapla iHCobabiiity l.a, aa ajLaaaatary 
ratio batvaaa tha ooafiraiagr oaaaa aad total atad>ar of 
poaalwla oaaaa, Corralatioa aay oa olaoalflad iato folioviag; 
typaa 

Ca; fua loraatloa of a poaaibla oorralatioa 
oooara vhaa tha fraqaanoy of(p.%«+j^ 
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is fprsstsr ifasn tlis ft'si^iMinoy of ipJl * 

(b) til* foorKvafttlDns of * tt«s«tlvo o«rrolstio& 
rolatioaship oocors vhon tbo fro^oosoy of 
(p«<|* 'f p "% ) io loss tban tho froqosaoy of 
(p.lt* + 

(o) tb* fovoatloa of a txo oos^roXatloa rolattoiiabip 
occurs vhsn ths froi^tuiney of (p <| + p%Q) oqusl 
to fr»q.ttsfiC7 of (p ^ -f p 4 )• 

Za tbi« ts»t tvo itsas sr» bassd oa oorroXstioa 
thlnldna:* 

XtsB 9 Ths sdos t k pioturs of 16 fat siios irith blsoh 
tails^ 6 fat ales vitfa vhits tails* 2 thin ales with 
black tailss, and € thin alos sith whits tails is shova 
ia tsst booklst. Ths sub^sets wars told that thsss 
ales Tsprsssutsd a saapls of ales oaptarsd by a forasr 
fron a part of his fisld, thsy vsrs asksd whsthsr thsy 
thoU((cht thsrs was a rslatloa bstwssa ths si as of ths 
aios and ths ooXow of thsir tails. 

lisa 10 Ths fish t 4 pioturs of 4 lar«s fish with 
narrow stripss* 2 saalX fish with narrow atripss* 3 
lar^s fish with rids atripss* and 9 saall fish with 
wlds stripss was shown ia ths tsst booklst. Ths 
sub^sots wars asksd whsthsr thsy thouKht thsrs was 
a rsXations bstwssa ths sis# of ths fish and ths width of 
thsir stripss. 
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CoBblaational rttAvoaing 

rtavoal&K aohwe Ib ot IntBTBBi pr±mBXilT 
tor biatorloal v*t(0on«» It playa a otntral ralt in 

modal of forul raaao&lxig m It !• praatHbablf 
tbo pvcraat mbbbxicpb ot b attbjaot** aao ot ooaibiaatioiial 

ability to ooaaaiTo of aultipla oaxuiaa 
of a particular avant and of tbaaa poaalbla oauaaa 
oparatlng in Ttrioua ooabinationa la iaportaat in bypothaaia 
Canaration* It tba laral of tha oonerata oparatioaf 
that# ooabination alvaya ranaina inoonpliata baoauaa tba 

m 

aub;}aot adopt# a atap by aiap natbod aitbout fanaraXislnf* 

It la tha laYal at ahiob aubjaot aaama oapabla of oonbinlng 
alaaanta by an axhauatlTO and ayatamatio aathod* Tha 
aubjaot it alao oapabla of ooabining Idaa and or hypothaaaa 
in altarnatiTa or nagatira atataaanta, and thtka of ntiliaine 
proportional oparatlon hitherto unknovn to hm. It tha 
pra-adolaaeant IotoI howavtn* tha oblld managraa aaaily 
(aftar tha ago of tvalva for ooabination littla latar on 
parautation) to find an axhauatlr aathod^ of oouraa* 
dlaeorarlng formula (vhleh ha la not aakad to do) hut hy 
torking out a ayatam that tahaa aooount of all poaalbllitlat* 

( 1 ) Comhinationa t Comblnatlona ara muitlplloatloaa 
Tha danoa problam (itaa ll) la haaad on It* 

Itam 1 t Tha Danoa i In thla aiibjaotm ara ra^rdrad to 
maka all tha poaalbla oDid»inationa (palra) of boya and 
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firit (ilicrtt «Ad thrt* girls) by tiMng only oita V07 
sttd OM girls si s tist (aot bv« boys cr two girls) ia 
ordsr to Bales all diffarsat total possibls coBblaatlwas* 
Tbisrs ars xUss yossibls cosbiaatlons* 

( 11 } ysTButatlon t Vhsa ob^sots ars oountsd thsy srs 
is a particular order, tbs sass ob;}scta might havs bass 
eountad is a daffsrant order is fast, is a suabar of dl 
differluat orders, Sov Bssy t This la the qtttestios of 
the number of parmutatiosa. 

In general, if there are 'n* elements any one of 

e 

these can be used as the first element giren the first 
element anyone of the iwl remaining elements oam be 
used as the seoosd, given the first tvo elements any 
one of the ramaining elements oan be used as the third, 
and so on* Thus the total number of possible permutation 
of *n* element is (n-l) (a- 2 ),.( 2 ) ( 2 ) m n{ 

The symbol n 1 is read n-factorial *The Shopping 
centre* iten is based on permutation. In this item 
eubieete have not written only nxmiber of poesible 
permutation but also aystematio aymbolm. 

Item 12 She Shopping Centre t In this item sUbjeots 
wsrs given four figures of ships, saoh of which had 
ths name of different pwrposes 1 , S, 0 and g ( e; ,4^ 
in Hindi varsion)* Students were ashed to oonstrnot 
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*11 the poeelhle eoiibiiuitione bj using each elSBent 
only once In « otisbinatlon at dlffareut {KisltlottSi, 
there are 24 poaeibl* persutatlone. 

fteliabilitx 

the teat hae t2 IteBs 2 iteae per Btdk.teat baaed 
on sir types of logloal thlnldng seleoted froa an ite« poo^ 
of 21 Iteaa, as per suggested aoheae tox use of <llX»ti> 

Authors hare ealoulated test and sidi-test rellabilltiea Itaa 
diffioultiea, dlserlalnatlon indices, sieaaa and standard 
deriatiotts on the basis of data of 628 etudenta ftfr the 
itan pool« 

Authors hare reported( 2 ~aXpha*alpha of oornbaoh) 
reliabilitits for sta>~test of oonserYstion, proportional 
reasoning controlling vsrlables, probsbillty reseoning, 
oorrelstional reasoning and oonbinational reasoning at 
0*58, 0 * 76 , 0 . 67 , 0 . 85 f 0,37 snd 0 . 40 , reapeotlrely. 
the relisbiiity ooeffioient for the total test has been re 
reported as f«85* Oetslls of the ststlatios and indioaa 
of tha taat are prorided in appendix 
Talidlty 

An OYsr all ralidity ooaffloiant of 0.71 has bean 
raported by authora. ftch^taat Yaltdlty eoeffioienta range 
froa 0«45 to 0*88 with prop^tioaal reaaoniag being.the * 
loeest end'ooi^inatlohal reanohing the higheat. >Co»ffioient 
for aaoh taat and totaX taat hara baan indioatad in tba 
Appendix ■ * * ii?^ *«>• 
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Clft«6ifloAtioB 6f Studwitfl on fh« Bnnlt of AlX/C Soorot 

fBi follovlng BoliOM onggootod By- jp«diXlA» MiJ* 
wna oapXoyod to ontogorlio otndonts into oonoroto* 
trnnsitionml and fornal IotoIb of thinking; 


s,«. 

Catagoriaa 

Hanga of Marka 

1# 

Conorata Oparatlonal 

-a- 

1 

o 

2, 

Tranaitional Oparntional 

5-7 

5* 

Tornal Oparatlonal 

e - 12 


FToparntion of OkUT in Hindi 


Sinct tho nniority of ocionco etudonto to vhon tho 
tont van to oo adnlniatarod offar aolanoo nvbioots in 
Hindi Mtdiun and aka tbarfona not ooapatant to ratpoad 
pkoptkiy in lngliih» tho Hindi voralon of aiLt van 
davalopad by- tnanalatlng aaob of tha itama* In ondar to 
ananraa ganninaaaaao of tba tranalation via • a «• via 
It a naability irithout aff acting tha oharaotariatioa of 
tha taatp both v«raiona vara raffarad to an axpart 
pool of payohonatriolana and a oonnonlr agraad T»ial«n 
of tba taat in Hindi davalopad for nna in tha atndy« 
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KXASUEIS 07 CBlAiritXVT 

IE* of oTaatiTitjr va« baaad oi» th* «oor»*a 

of thtt attidoiittt on tbo Klimoaota taeto of laraatlva thiiUdiac 
dasignad 1>7 Eaxil forranoa at tba tfnlTaraltjr of Xinttaaota 
fha taata oo&talaad in th« Torraaoa Battary ara baaad «m tba 
oraatiTtty jrooaaa dofinad by Torrance 1965 aa a irooaaa of 
baeoaisg aaueitlYe to probXaaa, defieianolaaf gape a 
kapaladga^ alaelng alaaanta, diaberaonloa and ao on. 
Identifying the dlfficttlty aaaroMng for aolntlona, aaldngr 
gnaaaaa, or raforauXatlng byiM^ttaaBae about tba dafiolanoiaa» 
taatlttir and rateatizig tbaaa bypotbaaaa and jpoaalblfr aodifylaii 
and rat eating than and finally oomaunioatlng tba reenlta, 
Tbia definition daaoribaa a natural huaan xtroeaea. 

Strong buaan beads are inTolred at aaob Bta#e, If ire eenee 
eoae Inooapletaneae or dlebaraony, tension le arouaad* 

Ife are uneonfortable and vant to t release the tension. 

Since learned vaye of behaving are lnsde 9 uate, vs begin 
trying to avoid the ooHaon plaoe and obvioua (btot Incorrect) 
soluticna by Invaatgatlug, dlegnoelng, asnlpulatlng end 
aaklng guraees or estiaates (Torrance, 1974). 

TorraJkce relied initially iq;K>n the auHford 
model of Intellect and sMdlfled the Oullford teats la 
eucb a way as to mebe then more exciting and soaevbat 
eaaler. for the child to cope vitb. torranoa and aasooiatea 
bava tried deliberately to oonstruot itena that are Models 
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of tho C^ootlYO thlftklnc and oooli oontribixtinc ooMthlnf 
VBDoqvM to tho hottorloo vador do^roio^ont* foot tooko 
oro foi3^1y oo»pl«x ond boYo foottaroo that ooko uoo of 
vhot *00 know oboot tho noturo of orootioo thixUdlog proofoo 
tho quolltioo of tho oroatlYo produoto oad ccrootlYo 
porooaolltloo* (forronooi 1969) • fho ooatont txood hy 
forronco lo Yorhol ond noiWYorhol or in othor vordo 
•foontlo ond figurol* forronco Moawod four prodnoto of 
diTorgont thinking (i) fluonoy (unlto), (ii) floxlhillty 
(oloofoo), (111) originolity (tronafomotion) ond 
(1y) oiooborotion (inpllootioiio) • 

Both tho flgvria and Yorhol forno o«n ho uaod 
fron klndorgorton through grodnoto oohool. fho tooko 
or ootlYltioo ohooaon f<nr tho toot* oro of thooo typoo 
that oottld ho noot ooflly ond ooononloolly odmlnlotorod 
ond ooorod. Although eerootlYo thinking nay aoinfoot 
Itoolf in othor than Yarhol ond flgorol forao, oooo of 
tho aoft ioportont produoto roonlting fron tho orootiYO 
thinking proooao oro foxmd in thooo tor no, fho ovthor io 
not jot proporod to opooify OYon tho rang* ond dioonoiono 
of tho tooks ond produoto noooooary to prorido o oooploto 
ootinoto of o poroon* o orootiYO thinking potontlol for 
doollng oith flgtttoX and Yoobol ootorioXo* On tho hooio 
of author' 0 onolyoio of tho thinking oalnfootod hy 
ooiontiito» ortioto, ond author a in noking outotonding 




or«AtlT« h* lu.a triad to AaaaMtrla 

battariaa of fifwal fpad TorbiJ. ootiTitlos that roq^tiir** 
kiado of thlakinisr analocotui to tha thtnkliMr iat^olvad la 
raoogtiiaad oraativa aohlaTaaaQta. Tha salaction of tha 
taata is varhsi asd flffnral forms vaa ifsidad hj faotor 
asalyala of a variaty of taako oosetTootad hy tha avkhor* 
fo anaura tha wldaat poaailiia ooraragat ralaati^aly 
tuooxralatad taaka war# aalaotadt of'dasorlptias of thaaa 
taaka ravaala thair dlYaraity. 9ha rarhal yarta twad is 
tha praaast study ara (l) prodtkot isyorrasast (alaphaat toy) 

a 

(li) tmusual iiaaa (card board toya) (iti) muaual tiuaatios 
( on oardboard boraa). (iv) iuat anppoaa (isjtrobabla 
aitnation)« Tha figural paxt inoludaa inooMplata figvxmm 
and paralXal Xlnaa. 

Produot ispro'vasant AotiTity 

Tha produot improTasant aotixity haa alaaya baan 
osa of tha *oat dapandahla ataaouraa* it ia a oosplaa 
taok irlth a high da«raa of faoa Talldlty, To noat 
aubjaota at all aga larala. It la as istaraatlsj; taak. 

It paradta than to *vsgtmmm Is tha aarvioa of tha ago 
asd asablaa than to play arith idaaa that thay would sot 
daxa axpraaa is a sora aarioua taak* (Torrasoa# 19*T4)« 

^ Tba fliuasoay aoora of tha aotlwlty la tha suiibiar 
of ralevant raaposaaa peroduoad* Tha flaslhlllty aonva 
la tha suabar of dlffarast approaohaa uaad In produolsg 




for IvpiroTtMttt. Tlu origiitallty •oor* la 
'ba«»d c«i tb# »tatitill00l InAraijLtUMior axid Apprapriatan*** 
of tha idoMi iivoaaaaad. 

0nuBta«I ITsaa Aotivity 

lha taak i« in part a taat of ability to «raa 
ona'e ailnd of a vail aatabliabad aat. Tbla typa of 
riiidliy aaavo to Incraaaa vith afo and vltb aantal 
diaturbuoioa* 

fba ttuabar of relavant raaponaaa produoad by a 
aub^aot yialda out naatora of idaatlonal flnanoy. 9ha 
nuabar of ahlfta la thinking or ntabar of ablfta of 
naaa fflvaa ona aoatnra of flaxlblllty« Tha atatiatloal 
Infraq^ttanoy of tbasa naaa fflraa ona aaasoraa of originality 

Vnnanal (^naatlona iotlvlty 

fbla aotlvlty vat adoptad fron a taobiiiq.tta daviaad 
by Hobart C, Burkhatt of Banaylvanla Stata Ibilvaralty(l96l) 
Burkhaat davalopad tba moattal qoaatlon taat aa a aaaavra 
of vbat ha teraa Blvargant Povar. Ha auiatalna that a 
factor that ha hat laballad * Product Spirit iotlTlty* 
la not aufflolant for tha prodnotion of a high dagraa of 
oraatlva aohlaramant. Vhat ha taraa ^Sivargant Povar* 
la aaaantlal for auoh aohloTanant and la oonaldarad to 
ba crltioal for 8tM»h aehlavanant and la oonaldarad to ba 
of orltloal importanea for ^aatlvlty In olaaarooMi* 




Bl« dwrl^td tx^m thlt t*at oorr»l4ita» rathar 

highly vith fal« oritaria for eraatirity in art and 
a1>atraot dirar^ntlo ooora azkd dlrarfant aoora, 

dooring la alallar to tha prodvot ln^oYnaant 
aotlTltj* 

Juet Sxxppoaa Ictirlty 

Thla aotlTity la as adloptatlon of tha oonaa^nanoaa 
typa taat io <}ollford*a (1969) hattary. Thla rarlatiott 
vaa daalsaad In an attaapt to aalact a hlghar dagraa of 
fantasy and to ha vldaly affaotlra vltb ehlldran. Tha 
auhjaot la eonfrontad vlth an Imjprohahla situation and 
aakad to pradlot tha yoaalhla ontoonae fron tha Introdnotlon 
of nan or wknonn raxlabloa. In ordar to raapond produotlTaly 
to thle task tha snb^aot nuat *play vlth* tha poaalhlllty 
and Inadlna all of tha thinca that would happan as a 
oonaaqtuanoa, Thla typa of thlnklnf aaaaa to ha highly 
amportant in oraatlwa hahawlour hut aany indlTiduala 
ara uanhla to anartain auoh poBolhilitlaa awan to thla 
axtant, and find auoh taaks Intolarahla* 

Sooring la alallar to tha produoi lapctowanant 
aotlwlty* 

Rapaatad flgnras dotivlty 

Tha rapaatad flgtcraa aetlwlty la alallar to tha 
Ineoaplata figuraa aotiwlty. Tha atlaulua aatarlal la 
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par«ll*l aibilltjr to Mik* Mvatlplo ftaoooliitl«aK 

to ft ftlng:!* fttinUlOft i» tftfttftd In tMft ftotiirl^p* fhft 
pftXftllel ainftft ftTft opon tlgvcemm, Th* tnoc»pl«tft flgur** 
ftnd pftTftii,*! linftft elicit th* ereatiTe te&denoj to brioc 
etT-aotwe end ooapleteneee to vlxatoTer ie laooApletft. 

In the repeftted figure ftOtlvitleB a deliberate 
attempt 1« made to etimvlate all four tjpeft of thimlUtig 
and to aet up a oomfllot amoug the reepouee teudeuolee 
repreeeuted by them. 

Incomplete flguree lotleity 

7he Inoomplete figurea aotirity ie am adaptitlom 
of the draviug oompletloh teat dareloped by Xata Vraiaok 
and used in etudlee of creatlTlty by Barron (196B) 
and ethera. 

Am la veil knovn from (leatalt Payohology* an 
inoomplete figure aete up in an IndiTidual tenaion to 
oomplete it in the eimpleat uid eaaieat poaaible* 

Thua, to produoe an original reaponeOf the aUbjeot 
ueually haa to oontrol hie teneiona and delaor 
gratifioatlon of thia Impulme to oloaure. 

Vheme aotiritiea are eoored for -rerbal fluenoy 
verbal flexibility, verbal originality, verbal 
elaboration^ figural fluenoy, figural flexibility, figural 
originality and figural elaboration. Xn the preaent 
study verbal and formal elaboration aoorea have been 
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•xolttdftd. Thd iBt«riiar»tatlo)a of tho ooor«» !■ «■ follows 

▼orbal fliMtOQj I fhls soor* rsfXsots ths tost bsksw*A 
ability to icroduos a larga numbs* of Idsas wltb irovds. 

91 nos tbsrs ax's ssTsn of tbs Tsrbal tasks and saob 
attsBpt to tap a sonsvbat diffsrsnt kind of ability or 
Bsntal proossB, furthsr olnss oonoarnlng a parson*s 
Bsntal funetlonlnc nay bs obtalnsd byllooklnB at tbs 
subjsot's production for saob of tbs ssparats tasks. 

Ysrbal flsxlblllty % Ibis soors rsprsssnts a parson's 
ability to produos a varlsty of Idsas, to shift from 
on a approach to anotbsr, or to ttss a sarlsty of 
strats&lss. One would sxpset a isrson low in flsxlblllty 
to bars a tsndsncy to stick to a narrow ran^gra of rssponsss. 
Such a psrformanes nlgnt ba a result of a rlfld ]^ttarn 
or habit of tblnklog, a narrow rancs of Iniovnatlon and 
tfit sxparisttoas. In gsasral, ona would hypotbsslM an 
opposlts Intsrprstatlon of high soorss. Xn sons oasas 
howsrsr, axtranaly high flsxlblllty soorss in rslation 
to flusnoy nay oharatsrisa tbs parson who ^napa fron ona 
approach to anothsr and Is unabls to stlok to any ona 
lino of thinking long - snough to rsally darslop It* 

Ysrbal originality t This soors raprssants tha subj^aots 
ability to produoa Idaaa that ars away fron tha obTious, 
ooBBon plaoa, banal or astabllshsd. Tha parson who 




aohi#'V«» higb aoitf* on Tflirbnl origlamllty ununlXy bna 
uTalinblo n grant dnnl of intnllnotnnl nnnrgy and nny 
bn pnroniTnd 40 rntbnr non oonfornlng. En or sbn in nbln 
to nnlci big nnntnl Inape or ont oornorn in obtaining 
noXutiona, but thin donn not naan that thn pnraon in 
arratio or impulaiva. In foot, thn making of original 
raaponaon raqulras tha ahlJLlty to dalay inpaadlata 
gratifloatlon or rnauoxion of tannion in ordar to gat 
avay from tha obvioua, assy but low quality rasponsa. 

yigural flattney t fha intarprotatlon of tha flgural 
fluanoy aoora in baalcally tha aana as for aarbal fluanoy# 

Flgural flaxlbility 1 Tha Intarprotatlon of tha tigwfal 
flaribillty scora la basically tha Sana aa for Torbal 
flaxlbility axeapt that na ara ooncarnad vith flgural 
rathar than -rarbal aodaa of thinking. ▲ paraon night 
hi quit# flaxlbla in Tiavlng, nanlpulatmg and otharvxaa 
using flgural alananta and at tha aana tins ba qutta 
raatriotad in abirtlng apprcaohaa in daaling nlth words* 
ytgural originality t fha iat«rpraiatlon of tha flgural 
originality aoora is alnilar to that for warbal originality 
azoapt that tha oontant is flgural rathar than werbal* 
Perhaps aran nora khan in warbal originality, a high ao<nro 
raqtdraa an ability to dalay gratifloatlon or raduotlcm 
of tanslona. Author* a intarpratatlon oidi ba darlxad by 
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looking at th* orlglAalltjr Booraa in rolation to 
fmoney ttooroB. A poreon nay produo* * *uall ntuikor 
of roepon*** on* or f*v of t)t*u uay b* original* Anoth*r 
peroon nay produc* a large nuaber of reBopnaeSr all of 
vhioh are high in roiginality. A third pareon nay prodiio* 
r«Bopne*a of high originality hut b* unabl* to ohooa* 
no-original reapone* but nay elaborate th* un>orlginal 
reaopne* to a high d*gr*«« fhea* different klnda of 
perforaanoea repreaent obrionaly different kinda of 
nental functioning* 

Reliability 

Although noat of the ouatonary oonoepta 
of reliability are relerant to the aeeeaanent of 
creatiTity, th* rery nature of thia ability oraatea 
a nonbur of problema in Int^pretating reliability 
data. Meet of the theorlee of oreative functioning 
enphaelne the eignifieano* of enotlonaX faotors^ 
bodily etatee* group ntnoaphare end th* like* There 
are aona like Gordon (1961) nho inaiet that *In the 
oreatiY* prooeaa the emotional component la more 
important than that Intellectual, the irrational more 
important than the rational* • Another difficulty in 
thie content ie that life experienoea of an indirldual 
mighthalp or hindar eraatlee ftmotioning, KM>tional 
phyaioal, motlTational and mental health faetora aleo 
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•fftot or««tlT« AttTtlopaiMit ft&d funotlonliLc and ara 
llkal 7 to lovar tha tast^ataot rallaMXlty* HovoTar« 
a owe of tha rallabllltj atudlas ara vavlairadi baXow« 

la axparlmant aaa oonduotad by Torraaca to 
dataraina the axtaat to vlileh unaaXaatad paxtlolpatioc 
taaehara and adaoational aacratariaa eaa raXla))Xx^ aoora 
3^a8ponBae to tba rarbal aad flguraX foaaa,, vitbout any 
training, Ha found Tary blgb oorraXation 0.95 to 0.99 
for fXvianoy, 0.94 to 0*99 for flexibility, 0*66 to 0*99 
for originality and 0*82 to 0.97 for aXaboration. 

In a nunbar of tast.rattat raXlabiXity atudiaa, 
aa reported by forrance (i966), raXlabllity ooafficlanta 
were generally found higher for fluanoy and flexibility 
than originality* HowaTeTf thaea raeulte vara not 
oonfirned in an other atudy (Salbec, 1966) vho obtained 
tast.jrateat reliability ooeffioianta of 0*59 fer fluanoy, 
0*55 for flexibility and 0*73 for originality oviar a four 
year period* 

Uaing battarlaa coneiatlng of aoet of the taake 
Inoluded in verbal and figural forne 1 and B Sonmars ( 1961 ) 
and Yodtka (1965) bava alae reported quite aignifioant 
taet^ataat raliability ooafflolante. Vbila Sonnere 
reported reliability ooaffioiant of 0*87 to 0,97 for 
hie tvo aanplae* Vodtke reported tha ooeffioianta 
ranging from 0*34 to 9,79 for aaparata aotintlaa* 
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Aod 5ho ts (1966) obtaluad 
r«lla;billty of 0,61, 0.62 and 0*71 for fluonoj^ 
floxlbillty and originality^ reapeoti-raly batvaan tbia 
first and aaoond tasting, 0.75« 0«74 and 0.66, 
rapsotlTSly batvaan tbs first and third tasting. 

Roas(l965) using tha produot laproTaaant tast with 
31 aantally ratardad youngstars with an alapsad Intarval 
of abotit six aonths, obtalnad raliabllltlas of 0.86, 0.76 
and 0.66. 

Validity 

1 parson can bthava orsatlTsly in an almost 
Inflnlts nuabar of ways. Thar of or a, according to torranoa» 

It would ba rldioulous to aran try to daralop a oomprahanslwa 
hattary of tasts of oraatlTS thinking that would aaapla 
any kind of unlrarsa of oraatiwa thinking ablUtlaa, 

Torranoa doss not ballawa that any ona man now apseify 
tha nuab«r and rang# of tast tasks nacaasary to glwa a 
ooaplata assassasnt of a parson's potsntislltlas for 
orsatlTs bsharionr. Hs doss bslls'ws that tha ssts 
of tests asssnblsd in the figtzral and wsrbal battsrlas, 
from k and B, saapla rathar a wlda range of ths 
abilltlas in suoh a vatiwarsa. EowaTsr, forranoa 
admit a that thaaa taat iaaks do not aampla tha antira 
tmiwaraa of oraatiwa abilitiaa. 
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Ogl«trt« (1971) r«pGrt*d th&t th* 0 T«atlTity 
■•aatora axhlbit a algnlfioast dagraa of oonotxrrotii 
Talldlty in oonntrlaB othar than Ite.itad Sttataa. 

Various attanpt tLa-va baan aada to astabXiah 
ralldity and raXiability of torranoa faata of Craatira 
Tbluklnir« in Xndla^ &aaaarohars Xika OoyaX (l979) 
Raina (1970; 1971) • Ratliak (1962) bars damonatratad 
TsXidity and raXiability of tha taata* Tba first and 
aaoond ToXuaas of Craatira VawaXattsr pnbllahad by 
Rapartaant of Pbyaioa, AXlgarb Mnslia Unirarsityf 

t 

raoord Tarioos stndiaa on raXidity and raXiabiXity O'f 
tbs tasta* aakbar and Ltitbra (l974) saXaotad a aanpla 
of sarenty tvo atndanta fron ninth and tanth gradaa for 
astabXiBhlng tha raXiabiXlty coaffioiants of aXX tha 
ssTan aotlvitiaa inolndad in rarbaX fora A, tha 
oorraXation ooaffieiants» with a tvo^vaalc intarTal^ 
ran«a ftfoa 0.66 to 0.92 fcr fXnanoy^ 0.67 to 0.73 for 
flaxiblllty and 0.46 to 0.91 foof originality. In 
anothar study Oakhar vorkad out tasti-ratast rallabixity 
coaffioiants was 0.62 to 0.67 for fXosnoy, 0.60 to 0.76 
for fXazibility and 0.33 to 0.69 for originality. 

AXX thasa stndiaa shows that ttCt is quiat 
waXid and raliabla tost and oan ba nsad with mrious 
groups of Bnb;}aots in India. Confidanoa in thasa tssta 
oan ba pXaoad baoansa of ths raoantXy raportad long 
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rang* pradlotiYii validity atudy by Torxa&aa (1972, 

1979 ) Ufllng tb« pilblloy raeognlaad and aeknoladgad 
oraatlva aoblaTanant and aalf-vaportad paak onaatlva 
aohlavaaant aa crltarla. Faetorlal validity of T7G!f 
van alao aatabllahad by Baan and Java (l973)« 

Sooring 

Tha Bcoring vaa acoonpllsbad aa following 
( 1 ) fluanoy In all oaaae vaa alnply a count of tba 
nnnber of raXavant, boot able raaponaao nada by tba 
Bubjacta, (ll) fiazlbillty vaa aiiqtly a ootmt of 
tha nuabar of dlffarant oatagorlaa the raaponaaa fall 
into) and (ill) orl^nality vaa obtained by aiunaing tha 
vaighta aaaignad prlaarlly on tha baala of atatlatloal 
InAraquancy of tha raaponaaa, obvlona, irrelevant and 
Inconprahanalbla raaponaaa vara aaaignad aero, ▲ 
aaparata guide fear aoorlng originality vaa foraparad 
for aaoh of tha taaka. Wo attanpt vaa nada to aomra 
degree of elaboration In tha verbal and nonverbal 
aotlvltlaa, 

MBASIKI OT ACASEKIC ACHIBVSMBirrS 

Tha naaaitra of Aoadanio Aohlavanant vara baaad 
on tha narka obtained In aolanoa and nothanatioa at tha 
Xth grade public azanlnatlon oondnotad by Central Board 
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Ssctondary BduoatloA, Salhl. th« a^grtgat* varies ara 
ths total aarks obtains! by tbs oandldats In all tbs 
subjsots sxavittsd and conaldsnad for tbs award of 
dlTlslon. Sixty psrosnt aarks ars oonsldsrsd for 
award of first dlTlslon, Vortywflwa percent for tbs 
second dlTlsion and Cblrty-^tbrse percent for tbs third 
dlrlsion. 

CBHKRAL HTFORKITIOH Qt®3TI0RABIB 

The veaaurs of parent's Inooae per month, 
parents* eduostlon, parents* oocupatlons and si as of tbs 
family vers obtained on tbs information given by students 
on tbs InTsstlgator-mads general Information qxisstlonarls 
for socio-^economlc status. (Appendix ) 

VBS IROCSBmi OR tBB sawT 

After sampling general Information questionnaire 
was admlnlstsrsd on tbs sub^sets In order to oolleot 
personnel data with regards to parsnts* inoome (psr month) 
parents* sdueatlon, alse of family. Furtbsr. QAUf by 
Padilla H.J. and st.al. and TTCT (rsrbal and non-Terbal) 
by S.P« forranos were administered In suocession} Board 
Bxaminatien results of grads X of ths subjects were 
noted for their aomdemlo sobieTsment. fhe obtained data 
were then su^jeeted to etatletioal atnalysla. Ybe results 




««re finallj Intesrpretaitad in th« light of the ohjeetlveii 
and hypothoaos of th« etudy, oo as to obtain a aat of 
finding anarging out of tha study. 

STAIISTICIL raKATKBNT 

¥o giya vaanlng to the raw seoras it la 
naoaseary that appropriate statietioal traatnent be used 
for datallad analysis and intarpratatlon of different 
sooraa, paroantaga, t«Talnas and ooaffIolanta of 
oorralatlon ware oonptttad for finding tha aignificanoa. 

If any, aatong tha gnoups, 7ha analysis and intarpratatlon 
of tha data is presented in tha following ohaptar. 

















CHAP T » a 


IV 



PHBbENTATIUK- ANALTffalb AND INTERPREa^A-HON OF HAU, 

Tho valu« ot reBaarcH in aducatxon d«p«xidB 

Xa^geXy on tHe degree to vbXcH lt <b rasuXts are 

IntelXXgentXy analysadt Xnterprete and applied* 

THe Investigator vlahes to preaent his findings 

In a Xucld and parclae manner so th..t the insult 

could be stiudled at a glance* lb Provide a 

comprehensive look and easy grasp the data collected 

la procuted In tabular forma* This is folloved 

by analysis and Interpretation In a systematic 

manner* Thus the present chapter Is mainly 

devlded Into twopartsi (l) Presentation of data 
(il) Analysis and interpretation of data* 

PHJhhN'JATlON OF QAlA 

In this aectlon the data la presented as 
fretiuenoy distribution and percentages of subject 

fallliig in each class internal* Since the varlathAes 
on vhlch the scores were obtained were In te llec tvtal 
development« creatlclty* achievement and socio¬ 
economic statuSf the data ax'u presented In this 
order* 

XEVIX UF IhrslhECTUAl- VElOPluiiNX 

The intellectual development of sample 
subjects was measured by the * Group Assessmwat 
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Of loffLCAl thirkl'tir ((fi.I.T), Cbtained scored are orirarjised 
*iE g'ivec in Table I In the fcrtr ef frefitieiicj* diatrll-nlion 
i\'A\ i>e-oar.taf»a. 
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Score 

1 

2 

3 

4 

5 6 

7 

6 

II 

10 

11 

12 

Freq. 

23 

47 

70 

124 

168 204 

146 

93 

76 

34 

21 

21 

^ag* 

2. 

1 4.6 

6.6 

12, 

1 16.4 19. 

9 14.2 

9*1 

7.4. 

3.3, 

02 

02 


Table 1 indicataa that the arange of the scores on 
GALT is from 1 to 12. freq^nency dietribution r.f scores le 
a tinlmodal one, the value of the mode lies at score $• 

The graphical representation of the frequency distribution is 
presented in the form of a hiatograin in figure I which 
correeponds approximately to the shape of normal distribution 
Scores on GALT are used to classify the subjeote as 
bflotiging to different levels of intenectual development 
namely, concrete, transitional and formal operational 
levels. 

Creativity Scores: 

Scores for creativity were obtained with the help 
of Torrance Test of creative thinking (TTCT) Scores were 
obtained on the total test and also on its parts, namely 
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v»rbal er^Q^lvitv nnd non-verbnl crea'^ivlty. 

Ren verbal craa’^ivit' : The non-vp^rhal parte of the teat 
of cren^lve thir.l: *f Includer twe activities, namely, 
parrellel linea and picture completion. Both the aCtivitiefl 
were scored for fluency, flexibility and originality. 

The d'-ta ia organised in the form of frequency diatributlcn 
which is shown in Table II, 

In ease of activity 1, flency ecoree range from 
1 to 29» flexibility from O.to 21 and originality. But 
in case of activity II, these ranges are 0 to 10 for 
fluency and flexibility scores, and 0 to 15 for originality 
scores. 

Verbal creativity: There are four activities in this part. 
These are, product improvement, unusual uses, unusual 
questions and .lust suppose. These activities were 
scored for fluency, fl xibility and originality. Table 
III shows tVe freqiiency distributions and prreentagp of 
the sam^'le ir reepec+ of each ff these activities. 

Table III cls'-rly e^’lncps th'-t the range 
fluency scores is slightly wider for activities 111 
and V than for activities IV and VI, 
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Achievement Scores 


The nchl'vemen* scorea of the etuden+o in 
tice, aci n'^e nni aifresiflte marks of all subjects 
at the BoardP eiaainatirn at class X level collected for 
the follKoinf three claaelficatlcne (i) levels of 
intellectual development, (il) location of the aaioi^le 
(rural and urban) and (ill) aezCboys ana girls). 

The’# aie presented subject-viee ae btlov 
Kt* heptnt i B: The obtained data pertaining to the scj-ievcten 
Hi r.-.thecHtacs ie provided ae »icr the aforesaid elacsifi 
cl 'i aifac-ticn in table IV, The mean ecores for : 05 »b a 
find pirls ars- £4,1** and fS»C9 respic'ively while thnt ef 
rviT''! and ruban #proupa a* e 5C'»fl1 and 64,42 reap ctlvely. 

For ccn“rrte st ge the rean score ir 5t.3C whila fcsr 
tr nsitionel an'*, lorirol levalr are *'.nc 75*P5 

represent gT»»p'-lci«‘J tc p(roe<in’.at ■* on ;'i . ■'bo a‘'-pv. rtr' -iri 
e*ributior h-• iilec been a* “empte'* in ■^he form of 

ncy p’^ly*..e’i r‘'n f. tnr- ’’r, /.» «" nt 

from the graph » the natura of dlstributlona of scores 
in mathematics for boys, girls, rural and urban samples 
seems to be normal, Bistrlbxitrlon of scores for O'^norete 
level appears to he positively skewed while those for the 
transitional and formal levals of intallectuml devalopmwst 
the distributions tend to be negatively skewed. 
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Solttnea i Taljl* V ahova the x^atiga of aoorea 

In aciance achlaraiaent la and thaaa distribution 

for al!l calsBlflcitions are unlnodal « Ths nodera for 
both aarea total aaaple and also 'or urban students lie n 
in the class intarval 61-70 vhlla for ru al saffij^Ie It 
falls in the class inter^-al 5li>60» The inodes of scjbsnoa 
achievement ecorse for concrete, tranaitlonal and fornal 
level students lie in class intervals 4W50« 6it-70» 

7 1-30 respectively. The nean scores for rural and urban 
f^rouoa are 6o,74 and 54.54 resiwctivsly, while for boys 
and girls arr 59.*^'^ snd 59.83 X’es actively. The mean 
score if for for nil stage is higher th*ui the other two 
staces. 

Graphical representation for the above toentioned 
distribution ftas alsc been attempted in the form of 
frequpijc." polygon in firuro Ko, Thr nature of 

di etrlbu'*‘i one for u’-bnn, rural, hryn '•nd plrle, ns 
Jork." fror *he eraph, is near nons'l. Distribution for 
cencrete level le positively skewed vv-iie for *he 
*r*«nsi*i on»l anl formal levels of intellectual develDjvsetit 
the distribution, temdltsdhe nsgatitety skewed. 

Aggregate achievement * Table VII represents ths 
aggregate achievement ecoreo ranged from 151 to 425. 

The nature of frequency dletrlbutions is unlmodal* 









rs 


so 

CM 



CTS 


CA 










• 

• 

4 

* 

r\ 

« 

o 








• 


CM 


Os 

oo 


O 

• 

o 




^ • 

IP* 

o 

CM 






t-- 


cr\ 

o 






o 

CA 

SfS 


cA 

o 


OO 






■ ^ 

o 


-O 

•it 


t^ 

■y 

CA 


o 




c 

1 

o 

o 

O 

o 

o 

O 

o 


O 

c 

o 




1 



OS 



so 

o 

CA 










o 

CO 

lA 

» 

» 

• 

A 

CM 






i 


• 

* 

• 

• 

•t 

o 

SO 

V 

« 

• 

c*— 






o 

ts> 

Os 

Os 

»■* 

CM 

4— 

** % 

CO 

r 



f-’ 


m 

>- 



OS 

-it 

CM 

so 

♦“ 

t^ 


-t 

O 

4— 




Q 

iJ* 

o 

r-* 

SO 

SO 

OS 

CA 

o 


SA 

‘A 





' I 


o 

o 

o 

O 

a 

t**- 



o 

©- 

o 


h 





t- 

»- 

CM 

t*- 

os 

b- 


SA 









• 

m 

« 

m 

• 

• 

• 

• 

O 

o 






o 

c^ 

o 

»■+ 

CO 

so 

CM 

\t 

»— 

to 

o 


t’’ 




• 

o 

o 

CM 


»— 

CM 



O 


c- 






o 














« J 

t ^ 



lA 


cs 

lA 

so 

I'- 


CM 

c- 

o 




m ■' 

y 

o 

o 

N 

««* 

CM 

CA 



8 


c 




» ^ 

- 1 

*• 

o 

o 

O 

o 

O 

O 

O 



o 


r? 




•- 

t- 

O 

Os 

00 

to 

Os 

sJCJ 


CO 

CM 


V” 




• 

• 

• 

• 

« 

« 

• 

• 

« 

* 

• 


;■! 




o 

CM 

3\ 

OS 

CA 

CO 


5 % 

O 

V 

4— 


'h 

ri 


*»p 


o 

o 

O 

o 


TI-- 

r- 



c 

o 


' 















o 


c3 



-o 

o 

00 

CA 

CO 

o 


o 




LI 

n. 

• * 


jy 

9 

CM 

00 

TO 

CM 

so 

so 

/ 


V- 



»# 

J; * 

Jk 

o 

o 

o 

o 



If— 




o 


VH 

'-4 




00 

-O’ 

-■t 

-it 

c?s 

CA 


o 

C\ 


1 


I 4 




» 

«r 

» 

• 

» 

• 

• 

» 

• 

« 

H 





•» 

CM 

o 

o 

-t 

-A 

A- 

* 

S' 

in 

r— 

"< 

P , 

A 

* 

O 

*«• 


r-> 


T— 


S^i—^ 

o 

M 




o 












i4 

o 

'4 




o\ 

!>• 

tr 


J* 

c- 


CM 

If— 


a 

-1 



o 

CM 

O 

o 

a 

t- 


* k 

sr 

4— 


►-4 

.-1 

*t 

o 

O 


r- 

T— 

CM 

r— 


'• 

c 

o 



1 



-it 

Jt 

Jt 

-■t 

SO 

t- 

OO 


■«• % 

sn 

»A 


M 




» 

• 

« 

• 

« 

• 

* 

» 

« 

4 

m 




»4 

D 

g 

g 

o 

o 

o 

o 

yum 

o 


8 

c *• 

r“ 

»— 

CM 

•t 

o 




§ 

H 

«HW 

fmm 



-t 

-t 


CM 

« 

A 

4-4 




O 


o 


o 

o 

o 

MHt 

SA 



in 

»<“ 




fci 

H 



o 

o 

o 

o 

O 

O 



o 




■ 


.Hi* 

«w 


t*" 

0% 

-t 

(7S 


sA 

n 






o 

« 

• 

• 

• 

* 

• 

* 

• 

4 

fr 


H) 

T' 


<ii 

h? 

B 

• 

o 

,.5 

«A 

o 

OS 

o 

00 

T** 


CM 

CM 


A 

"m/ 



fri 


:S 


o 

C\| 

sO 

t^ 


o 

SO 


O 

gp 

- 




fi 

p* 

8 

O 

r* 

-!t 

OS 



-71" 

•M 


-• 4 





•J4I 


o 

o 

o 

r-* 

•-- 

o 


Zj 







o 

e\ 

CM 

it 

Os 


00 










o 

• 

« 

« 

• 


• 

m 








• 


-t 


t- 


CA 

o 

9 

o 





0} 

A 

o 

o 

CA 

r* 


O 

o 


o 





as 















o 



















\o 

O 

o\ 

(s* 

gs 

o 

O 


o 

o 





8 


o 

o 

CM 

O 

Os 

o 

o 

vt 

o 

o 

8 

o 

Ci 

o 







»f\ 

■«« 

8 

CM 

Sfs 

CM 

CM 

o 

» 

SA 

?M 

g 

CA 

•A 

CM 

CA 

o 

SA 

iA 

A 

-A 

8 

-t 

CM 

-it 




o 

1 


1 

»l^ 

*• 

1 

MJ 

r- 

1 

S“ 

8 

1 

CM 

1 

sJo 

1 

1 

«W 

1 

«“ 

si 

?; 

1 

o 

.2^ 





127 


The mean? acorea ter boys and girla axe 29?.2^ and 286*31 
while fer rural and urban 263*94 and 29f*44 reapactively. 
The Bodes for total samrle urban and rural, and for both 
aex^a f»tll in +he In+erval 276-300, The nodes for 
concrete, tranalticnal and formal levels thinkers fall in 
?01-?25 , 276-3^0 and 351-375 resnectively. 

The icnl representation for *h€ ai-ove 

distribution hns also teen attempted in the form of 
frequency pc.ly>:cr, in fig* No. Graph ahovs ncrm.il 
diftributior.D for totil popul '.ti on, urb'in and ru: al sample, 
and also for both seres. Distribution for concrete level 
is positively skwed while those for formal and transitional 
levels tend to be negatively ekewfcd, 

Socio-sooncmic Status 

Fathers' education, mothers* sduention, fathers 
occupat on, mothore* occupation, pnients imeone '^nd fsBily 
size of total population conprising urban and rural 
students at defferrnt levels of intellectual develo-ment 
have been organised under +hs followilig headinga; 

Education i "duca* on of parents of the students have 
been claseified in^o seven categcriefl vitl weightaire 
mar.*ioned against each oategory as miven below 
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SHUWIaG niE EDUCATION LEVEI CF MOT-iERS 
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1. Profo-Rlon «i»gr«e, mAstex^a 

degTttft Ard above, 

ii, 3.A. or B,Sc, degree 

ill, Intermediiite or Post High School 
diplomas 

iv. High Schorl or itr equivalent 

V, Completion of full course of 

elementar^r educ tlon or Kiddle 
BChcol. 

vl Literacy or elementary echtols for 

fev# years. 

vii Illiterate 


7 

6 

5 

4 


3 

2 

1 


Educational status of fathers of the students 
rarir’d from illiterate to professional de<^ree holders 
and above in the +otal sanrle and also in oase of urban 
end rural ri'’-indents. The majority, fjther'- of urbei* 
rtuients an’ of total aample eubjects, an shown in 
Table VII were graduate ♦’her. professions'* and then only 
possessed certific^tea. In case of rural etudents tlia 
o*^der wae as fol’owe, high schools (l), graduates (ll'l 
and Intermediate (lll)» 

Educational statue of mothers of students alno 
varied from illiterate to having masters ds/ree, 
profSBslonal degree and above in the total eampls* 
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and urban and rural aamplA. Aa shown in O^abls VIll 
inft;|(OTity of mothare of tha total sampls wers graduatas 
and an e^ual nuabar of mothers were- high school parsed* 
This is fell owed by those who possessed letterprofessicnal 
dprrreer or mister'a derrees and above in case of urhnn 
sar.j'lp +he order ie mr.re or le-r sarie ar i r, the total aamr 
3ut i* ir ir,*‘ei''‘B*inc to • ote tV*‘t ma.icrity of irothers 
in rural sair. le we-o having either professional derree 
or ma-t#r's depTee followed bv intermediates pos' high 
pchofl deplomn holders, 

Cccupaticn t Oocu-a* cn of the parents of the stu^'-ento 
have beer. claaeiJ'iod into eight categories. Categories 
with weightaije mentionet. against each are as follovie 
S, Ko, Category 


1 

Higher professions like engineering 
medicine, law administration etc. 

7 

11 

Semi professional 

6 

ill 

Clerk^ shopkeeper, farm owner 

5 

iv 

Skilled worker 

4 

V 

Semi-skilled worker 

3 

Vi 

tJn-skilled worker, domestic servant, 
farm labour, casual labourer. 

2 

vii 

Unemployed, dependent, beggar, vagrant 

1 

vill 

Dead (not alive) 

0 




SHOWING Ti»£ OCCUPAl'ION STATUS OF FAHiJilHS 
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Occupational Bt .tua of f ithera* of the atudenta 
rfinred from unemployed dependent, vagrant to higher 
prefesalonals like engineers, doctora, administratora atx), 

The order of the fathers* occupation of total sample 
and urban aample aa preaentei in Table XX vas category 
5,^,7 i.e. clerks, ahoplieepers etc. at first place, Semi 
profeasione at the second place and higher professions at 
at the third place . In case of rxral students the order 
vae allghtly changed, farm o«ner/ahopkeeper taking the 
first place aemixprofesslonB at second, and un>ekilled 
vrrkers farm labour etc a+ the third place. 

S+udenta rrthera* occupation st-.tus varied frcm 
dsn^n'^er* ’l‘’y'sr •'rofepsi ona. The order in which the 
irc+hsrs* occur'i'f '3 on to*al population and urb'*n atudsnts 
0 cws.i ir B*'own in Ta'le X, 1+ is evident from the table 
th’t ro't of the :othero wore simvly house wives follswed 
by semi professicn"! at clerks etc at the third place. 

In case of rural siudenta* mothers* oa;)ority 
of the: were dependents followed by all others c^itegories 
(8,4, 5 , at second place. 

Parents* income 

Permonth income of students parents hive been 
grouped into ranges (501-1000) ( 9501-10,000^ which is 

shown In table XI The mean income for total sample, urban 
and rural samples are ?254*37, 2359,32 and 1402.61 
reapectively. The medians of income of parents belonging 
to concrete, t ansitional and formal operation levels are 
1724*52, 2090,56 and 30S5.71 respectively. 

The graphical representation for the above mentioned 
distribution, as drawn in figure No, shows a negatively 
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shoved dietrihutione. 

Sl«« of the familyi family size of the students varied 
from t re( r.embera to tselve members* In the total sample 
and the urban students aaniple the size of the family as mown 
in the Table XIT was in the order of five members sir 
roeiTibers followed by four memberB* In case of rural 
students this order ie six members, seven members followed 
by eight members family* Average family size of urban 
students at concrete, transitional and formal levels of 
intelVrtunl de elopment w|e found six, five and five 
respecnvely. In case of rural students at concrete, 'r 
+ranpltiena1 and fcTD*'! levels of Intellef'tual development 
the size of f r ly res+s in or'^er of Beven , six, and six 
respeHivel:;, which hifiher than the urban suple at 
the same 1ml of in*eUec+ual development* 
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iVALTSlS jLIS 115SBPHETA.2JI0H 

0 T S A, 7 A 


Xn porauano* oT th« raeaaroli taypotluidM 
fcfl-BUlat^d wndar for thio otudy, th* data war* 
analyaad in order to at|rdy tha ralationahip and 
algnifioanca of diffaraaca a»oa«»t tlia iproupa irlth 
rafaranoa to rariablaa atudiad. Tha ahola analyala 
and intar prat atlon has 'baan praaantad iA tnraa aaln 
parts namalyi 

(l) laril of Xntallactnal Pavalopaant 
(li) llalationahip 
(iii) DifferAnoa 

tCha aohana of tha anaXyela and Intarpratation 
ia aa nantlonad 'balowt 

TOTAL SAMPLB 


XfLBAK RQftAL 

gehsral sc/st QBHKKAL so/st 

STXJDRRTS STDDBHTS STDDSNTS SnPDDlHTS 

TOTAL SAJtPLB 

XfiBAV &XBAL 

GoTariuaant Aided OorarnBaat Aided 

Boys OirLa Boys Oirla Boya Olrla Boys Oirla 

Sinea tbara vara no aided aohoola for girXa in 
rural araasp tharafora a eonparatlTa study of girls 
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of OoTorwitfit atchoola «»d aidad aohoolo could not 
1»a m«d*« Bafor* prooadin^ furthar It would ba 
daalraabla to ranlnd ouraalTaa that tha mraraffa aga 
of th* aanpla auh^aota da alxtaan 


UVSL OF UrTBLUCCTOAI. BKVIliOPlIBrr. 

Aa diaouaaad aarllar» Jaan Fiagat, tha ohiaf 
advooata of Oanawa aohool ha,a propotaMlad four atafaa 
of tha dawalopnant of Intallaot baslnlng fron birth 
untlll 15 of acra. Aooordlng to thia aehool of 

thought, all adolaaeanta aust attain tha formal 
operational thlnldng ataga. fharafora, it wma eonaldarad 
nacaaaary, before probing further, to aaaaaa, tha actual 
lavala of intallaetual attainment of tha aampla. 

In tha praaant atudx Group lataBamant of Logical 
Thinking (GALT) vaa uaad to olaaaifp tha aanpla into 
three larala of intallaotual daTalopmant, Tha 
proportlona of aoianoa adolaamant atudanta reaching 
at conorata, tranaitlonaX and formal operational laral 
of Intallaotixal daralopnant have bean computed in percent 
and are praaantad in Table Bo. to » 
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of Xfit«ll 0 otuftl DftvtIoiMeat of 5twl«&ts 
tAblo Ho* pTMtiLt Au ovArAll rl««r «f tb« 
loY*l 0 of int«ll*ottul dovolopnont of l>or* *nd girXo 
of tfer\)att And fitxTAl ataab And iotAl aaapXa* fh* tabl# 

BbOVB thAtl 

(l) Only 23.9^ studAnto of tbo totnl vAAplA 

voro fomd At foraol operAtlo&Al IayaI* 

50*59^ At trAnBltlonal IayaI and roAAlnlng 
25.69^ Atm At oonorotA optrAiionAl IavaI. 

{ll) In urban group 26* I9t , 50.39^ nnd 23. 59*» 

And la rural group 0936, 51 *59^ And 39*69^ 
vara at fornal, tranaitional and oonorata 
opATAtlonAl lAYAl of intaXlActuAl davalopwint 
rtspAotdTAly* 

(ill) At fomal and tranaitional IataIa paroAniagA 

of girl# WAB Aligbtly bigbar than tba 
paroantAga of boyn* At forMal and tranAdtlonal 
XavaIa 23*169(6 and 49*6996 vara found 
AA Againat tba paroantaga of glrla 29*1^ 
and 51*8996 at ftnrnaX and tranaitional Xaral 
of Intallactual daTalopnant* At oonorata 
lATAl glrla paroantac^ vab Allgbtly Xaaa 
than that of boya i«a* 22,9796 agalnAt 27*1396 
(It) ^ In urban araaA paroantaga of boya at forMal 
and oonorata IataI vara blghar than that of 
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girl* at tha *«m laval. Paroatitag* of boy« 
at formal aod tra&Bltloaal laval war a 
26«4j< aad 24.7^ aa againat tha paroaniaga 
of glria 29,7^ aad at tba formal and 

oonorata laral of intallactual davalopmant. 
gt tranaitlonal laral par cant ago of girls 
was slightly highar against tha paroantaga 
of hoya(52«a^ against 46.d9(*) 

(r) In Twal groupi out of sight girls not a 

alngla girl ooifLd raach at formal laral 
of Itttallaotnal daralopnant, Tha paroantaga 
of hoys at formal laral was found to ha 
09*505^ only. At oonorata and transitional 
IsTsl of intallaotual davalopmant 
paroantaga of hoys W(^a fomd ?7«79^ and |^3«2^ 
against tha paroantaga of girls 7&*0^ and 
23% raspaotlwaly. 

A.t a glanoa ah ova ohsarTatlons shows following trands; 

-.Formal oparational laval was not attainad 
hy majority of tha adolasoant soianoa atxtdants* 
Majority of tha studants arm at transitiimaX 
ISTsl of Intallaotnal dawalopmant. 

- In urban group paroantaga of atudanta 
at formal oparational laval warn highar tham 
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ih«lr oomiterptfia la »iiral 

- P*Ta«atiMr*« ot op«ratloa«l 

thlak«r 0tudi«atB was hlffhair la raraX 
araas tliaa that of vriaaa araaa* 

- la iirl)aB aad rtral groupt paroaataff* 

of 'boys at formal XotoX vaa found aXiebtly 
higbar agalaat ibair glrla oouataryarta. 
Bowavar la total aaapla paraaataga of glrla 
vaa aligbtljr hlghar thaa that of boya, 

. At traaaitional oparatltmal laral 
of iatalXactuaX daTaloi»aaat paroaatag* 
of glrXa aaa allghtXy blgbar agaiaat boya 
ia urban and total aaapla. HoaaYar, hlghar 
parcantaga of boya ram found ia aaaa of 
rnrol aampla. 

fhua tha bypotliaaaa vliieh atataa tbats 
^Majority of tha aolanea adolaaoaat 
atudanta are at formal oparatlonal 
laral of latalleetual daTalopmantf 
ia ra;$aoted« 

This flading giraa atrangtb to other fiadlnga 
where majority of atudanta belong to oonereta and 
tranaitional operational lewel and only few in 
formal operational laTel« that ia^ majority of atudanta 
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do dot r«feOh* at foruil oporatlonal Xot^ol of thinking 
(llkind, I962t Jaokton, 1965t AIXotoII, 1966)‘^Potoraoiip 
1970) l>alo»l970) IkrpXus, 1970) Xaokliuion and koanor, 1970) 
Dulit, 1972) konaor and Staford, 1972) Vordland^ 1974) 

Lawson st.al* 1974, 1975, 1977) Cblappstta, 1974) 

Saysr sad Ball, 1975; Valdya, 1975)1978,1961) 
kolXaanst.al. 1976) Kanskar, 1979} Saadhu, I960, 

Xatbur, 1981) and Kosar, 1962). 

IsislXsettuil BsTsXoinasat of Stndsnts of aoTsrnaont 
and Aidsd Sohools} 

Iks proportions of studsats rsadMng at oonorats 
transitional and foraal lewsls of intsllsctoal dsTsXopSMiat 
In goTsrnAsnt and aidsd schools of Both ssxs (hoys and girls) 
hslonglng: to whan and T«raX arsas havs hssn prsstnttd 
la tahls Xo» XXT, 

Ths tahXa XIT, sbovs that) (l) psrcsntags of 
Btadsttts rsaohittg at oonorats opsration XsvsX of hoth 
In goTsrnsLsnt and aidsd sohools wars nsarly ths sass* 

In aidsd sohools ths psrosntags of skudsnts at fornal 
ISTsl was highsr than that of stadsnts studying in 
govornasttt schools, 26.22?^ and 21 *40^ rsspoetiTsly, 4t 
transitional opsrational stags ths psrosntags of stndsnts 
of govsrwssnt sohools was highsr than that of aidsd schools 
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(52.90!^ Agftittat 46.239()« (ll) la ^oth ur1»ma and 
r\iral ^oupa parcaatafae of tba atudanta raaoMag at 
oonoirata and fornal oparatlon lavala ware )ii<har la 
oaaa of aidad aohoola atadanta than tlxat of i^oraraaaat 
aohool atadaata« But at tTaaaitioaal oparatlon laYol 
parcantasaa vara falgBor for covaranant aohool atvdaata 
than thalr oountarparte both la urhaa and rural groupa 

Tabla ZIT, alao pro-ridaa fra<iiAano3r and paroantagaa 
of hoya and ^rla of govarnaant and aidad aohoola of 
urban and rural araaa« tabla ravaala that : (i) In 
urban and rural araaa paroantagaa of boya of aidad 
aohoola raachlng at foraal and oobcrata lavala vara 
highar agalnat boya of govornnant aohoola. In urban 
araaa tha paroantagaa of boya of aidad and govarnmant 
aohoola at foraal and oonorata laval vara and 

and 2a«5jl( and 22t29(, at oonorata laval raapaotivaly* 

If tranaitlonal oparatlonal lavaX pareantaga of boya 
vaa highar in govamnant aohoola than that of aidad aohoola 
(ii) In oaaa of glrle of urban araaa paroantagaa of 
girls of govarnmant aohoola raachlng at oonorata and 
forvil operational lavals vara found nora 24*2J( and 
26.09^ Bgainat aided aohoola, ^*2^ and 17*8^, raapaotiTaly. 
Hovavar, tha trend vaa found to be ravarea in oaaa of 
glrla reaching at tranaltiona operational laval l.a« 
paroantaga of girla of aided aohoola axoaadad thalr 
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gotttriuMitt «ctb<^ol« oo\dit«rp«X'tap {3^f^ against 49.8^ • 

It aajr t* eouolttdad fron tlM abova obaarvatloa 

that { 

« laarnlag anvlroiuit&t of aldad aehoola faoilltata 
nor# to atodanta to attain foraal oparational laral 
of intallaotual davalopBant than that of govaihuiant 
aehoola. 

laarnlng anvlroiUMnt of fOTariwant aehoola «aa 
faoilitatinc aora to girl* to attain fomal 
oparational laval than that of aldad aohoola In 
urban araaa. 

boya of aldad aehoola vara fomd In adrantagaooa 
poaitlen to attain fornal aparatlonal laval agalnat 
boya atudylngr In goTernnant aohoola In urban and 
rural aattlnga, 

* paroantagaa of boya raaobad at oonorata oparational 
laval of intallaotual davalopnant vaa higher in 
oaaa of aldad aohoola agalnat govemnant aohoola 
in both urban and rural araaa. Raveraa In trand 
vaa obaarvad for glrle of urban aattlng. 

- paroantaga of boya at tranaltlonal oparational 
laral vaa hlghar in goramaant aohoola than that 
aldad aohoola. Vhila rararaa vaa trua for girla 
In ttrban araaa. 




FRBqUENCY ANE PERCENTAGE OF GENERAL ANP SC/SX STOEENT AT DIFFERENT LEVEIS 

OP INTELLBCTOAL DEVELOPl-IENT 
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So Oft th* booio of *b<yr« flndiniEB th* hTpothoooo 
nhich ototost 

"Foroontairott of Both Soxob Blfforoat 
LotoIo of IntollootuaX BoTolopaont 
AXm Equal in OoTorxmoat and lidad 
Sofaoola^* 
la not acoaptad* 

latallactual Baralopaiant of Oanaxal aod SC/ST Studaata 

fabla rr, ahouB laxol of iutallaotual daxaloiai^t 
of ganaral a*A ac/Sf atudanta of urhaa* rural and total 
aaapla* Following tranda nay ba o»aarirad froa tha 
Tahla IV $ “(1) paroantaga of ganaral atudanta at fornal 
opatatlon laral waa Mghar againat 3C/ST atudanta In 
urban, rural and totol aanpla. (li) paroantaga of SC/st 
atudanta at oonorata and tranaltiona)oparatlon lartla 
wara hlghar than ganaral atudanta in urban araa and 
total aanpla. (iii) paroantaga of ganral atudanta 
at oonorata operational laual uaa higher than that of 
SC/ST atudanta in rural 

thua on tha baaia of abora findlnga tha hypotheaaa 
which atataa thatt 

*Faroantaga of both aanaral and 8C/Sf 
Catagoriaa Studanta are Equal at Biffarant 
hawala of Xntallaotual BoTalopnant*'* 


la not nooaptad. 
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HKIlflOISBlP ’ 

OF 

IlTTILUSCtUAL BXVlLOFKSRT VI7H CEBATIVITT 

R«l*tio]&»hlp BttiTAQT) Intalleotual Bervlopnent 

Att Att 0 »a 0 »exit of lovel of IntollectuAl doTelopft^at 

was sade by sooraa «bO Toup A0a«aBB«xit of Bogioal thlttldng 
Taat. the bam* t«at vaa alao ixaad for olaealfylng tha 
aanpla lato concraia, iranaltional and formal operational 
laval thlnkara. Craatlrlty was aaaoartainad tbroogb 
forranco Taat of oraatlra thlnkittg* iThla taat ylaldad 
aaparata aooraa for varbal and noiwYarbal fluanoy, 
fXaxlbllity and originality* Alao prorldad by tha taat 
ara non-Yorbal oraatlva thinking aooraa, Tarbal oraatiira 
thinking aooraa, total fluanoy (fluanoy aeoraa of non¬ 
verbal 4 verbal teat a) total flexibility, total originality 
and creqtive thinking aooraa* Tha rw aooraa of different 
eonponanta of non-verbal and verbal eraatlve thinking 
vara aoalod into f-ac«raa bafora aubjacting thaai to 
addition. An attempt hae bean 'made to atudy tha 
ralatlonahip batvaan oraaticlty and Intallaotual davalOTaiant. 
Paaraoo*a product moment correlation method vae anployad 
for obtaining the coefficient of correlation for 
bivariate dlatrlbutiona. 

The obtained raeiCLta have baan reported in 
Table XTl to X 
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Creativity XiitaJLlgotttal SeTalopaant or Studgnta 

1 look at table XVl ravoale that oraativlty and 
Intgllgotual davalopngni varg found to bg pogitivaly 
corrglatgd» Corralationa for Tarioue oonpongnta of 
orgativlty and lavala of intallactual dgvglop«ant ran««d 
fro* a very low Co. l6o) to high (0.779) vhioh *ir*rg 
algnlflcant at *01 laval of aignifloanoa. the following 
nay he inferred on the haeia of the obtained reaultas 

(i) Correlationa betwaon oraatlvity and lawelB 

« 

of Itttalleettial devalopngnt aeon to follow a pattern 
of being at a low ebb at oonorete level* getting ahrlnked 
at tranaitional atage and ahowing a apurloua growth 
at fornal level. Vhia holds good for both verbal and 
nonovgrbal oreatirity and their total and aleo for 
further oonponente nenely fluency* flerinility and 
originality* 

(ii) Creativity oonponente namely* fluency* flexibility 
and originality were found to ahow higher relationehip 

at formal level of intelleotxial development ae oonpared 
to other two levela. 7ha oonponant of verhnl oreativity 
BUperoeeded their non verbal counterpart a in denonatrating 
the relationehip at formal level. Rate of inoreaee in 
correlation ooeffioiente waa maximun in oaea of fluency 
followed by flexibility with a ninim\» for originalityi 
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vbffi Ttrbal and non^tarbal oraatirity vara takaa 
togathar. 

(ill) Coapoaanta of rarbal oraatirity and total 
oraatirity Indioata alaoat aiHlar trend of ralatioaabip 
nth forauil operational laral of intallaotual daralopaant 
and the oonponanta ’of non^rarhal oraatirity appear to 
lag behind» 

the above aantionad obaarratlona laad one to 
baliara that intaXlaotiial daralopaant goaa hand la hand 
nth the daralopaant of oraatira thinking* it 
tranaitional ataga, it gate a jerk that aay be doe to 
the davalopaant of thinking under internal conflict 
rhioh perhaps does not gat an expression for rant of 
olarity. It tatiaataly reaches its peak at fornal Isral 
and oraatira axin^assiott flows out* Bata of growth of 
fluaney saaas to be higher than flexibility* Basidaa 
thlSf growth of originality at fornal laral naans to 
taka place at sona what low pace. lon^rarbal axpraasionn 
lag behind rerbal axprassion at fornal laral since 
non-rarbal axprassion apparently requires ralatiraly 
nora inagination* 

On the basis of shore findings the hypothesis 
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Vhioh ttaAt I 

i» hq Slgnifioast E^la-tionahip 
Betvaatt X«T»lfl af Intellactnal 
B»Tslo]»«nt axtd CraatlYltyt" 

la ra;}«ct«d« 


CraatlTltjr and Intallactual Baralopaiiant of trrban and 
Bnral Slvdanta 

Coaftlolant of oorralation ooMputad for ooaponanta 
of nonwYarbal, Terbal and total oireatiYlty aooras alth 
Intelloctual daYaloi«ast aeoraa of urbao and rtxral at\»danta 
haTa baan praaantad In fabla XVIX, All ooaffiolaata of 
oorralation wara found to ba poaltlT# and aleaifloaat 
at o »1 laralw axeaptlng ona batwaan IntaXlaotual 
daraloias^ant (of urual atudanta) and non-rarbal fXttan07 
aooraa, wblch Indlcatad poaltlva raXationabipa alfnifioaat 
at ,05 laval, Tha rauga of oorraiatlon ooaffloiants 
baa baan fron 0,156 to 0,7eo« Tba folloirln& nay ba 
Infarad fron tabla obaarTatione i 

(l) Xntallaotnal daralopnant of urban atudanta vaa 
ralatlwaly nora poaitiraXy aoeociatad with warloua 
conponant of noxu*rarbaX» warbaX and total araatiwlty 
aa ai^ainat thair rural oouatarparta. 
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(ti) «lo»*ar relationship hatwaan 

ItttaUactnal daralopaant and oomponanta of aarbal 
oraatiYity nay ha aaen as conparad to ralationahipa 
batwaan intallactual davelopnant and conponants of non- 
Ysrbal craatlYity for both rural and urban atudants* 

<lil) Fluaney, flarlbiUty and originality oonponants 
of tton.Yarbal and Yorbal craatlYity wars found to ba 
ralatad Yith intallactual daYOlopnant In an IncraaBing 
ordar for both urban and rural atudanta, l.a. nininun 
bain« Yith fluency and narinun with originality, 

(iY) In case of urban students intallactual daYslopnant 
waa fouwi to ba highly ralatad with total oraatlYlty, 

It was followed by the ralationahip with non-Yorbal 
oraatlYlty and with rarbal craatlvity at .Inimun, 

Howavar, In case of rural atudanta thia ralationship 
waa found to ba nariaun for werbal oraatlYlty followed 
by non-Yarbal oraatlrity through total oraatlYlty, 

the aboYs nantlonad ohsarYations lead ua to baUaYa 
that ruhan students grsw bsttsr than their rural 
eountarparts in non.Yarbal, Yarbal and total craatiYity 
Yla-a.Yis intalisotual dsYalopasnt. It showa that urban 
students possibly think batter both at horisontal and 
longitudinal Imrmlm, SUghtly lasa aagnltuda of 
ralationship of intalisotual davslopnant with oonponants 
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non^-ferbal er^ntlrlty thAn «onponexit« of TorbAl 
oroativity aay b* attributabl* to the re^ulrenent of 
iaaginatlon for fiffutral aotl-ritiee as against rerbaX 
aetirlties. So on the baeia of above flndinge It eeeae 
fair to Bay that intellectual deTelopaent of urban and 
rural etudente vaa aignificantly related with varioua 
oonponente of oreatlvity. ’^hua the hypotheala 
which atate that s 

"Thare la Ho Slgnlfloant Belationahlp 
Between latelleotnal Bewelopnent and 
Creativity in Ifrban and Horal Samplej" 

la rejected. 


Creativity and Intellectual Development of Boys and Qirla 

table XVXIl shows that all coefficients 
of correlation between ecoree of intellectual dewalopnent 
and Various components of creativity of boya and glrXa 
ranged between 0.314 to 0.7B2. These were aignifioant 
and .01 level of aigniiioanoe and repraaentad low to 
very high positive relatlonahlpe, 

the ■agnitule of relatlonahip of verbal and 
oraativlty with iatelleotual devalopment in eaae of both 
boya and girls were obeerved to be in inoreasltig in ths 
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erd«r t Terbal and total oroatlfitr. 

Xatolloctual dtirolopiaeAt of both boye and 
(irla haTo bhan found to b« aaaociatad vith conponanta 
of non<>varbal oraatlvlty In ondex of fluency flexibility 
and oxiglttality. Boverar, intellectual doTalopment 
of Birlfl followed allghtly changed pattern of xelationahip 
with conponanta of verbal creativity and creativity, 
the order being flexibility, fluency followed by originality, 

fhe fable XVllI further ahova that the sooxea 
•of intellectual developnent of girls were relatively 
better related to all the oomponente of non-verbal and 
total creativity than that of boya, 

fhe relationehip of flexibility with Intellectual 
developaent waa found alaost equal for both the sexea, 

in exBttlnation of the extent of relationehip 
of verbal eoaponente of oreativlty with intellectual 
developaent indicatea that intellactual development 
appeared to be aaaociatad uniformaly with the flexibility 
of boya and girla, but fluancy in oaae of glrla and 
originality in caaa of boya ware found to be more 
aaaociated with Intellectual development aa against 
their respective counterparts. 
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fht otAftry&tlo&s gives rise to th# 

folloiflAg ootkclualimsi 

«• IbtillfCtuiLl dsvtloposnt Bignifloa2iitl7 
coiitri1)ut*e to the devoXopvent of creativity 
afflonget boys and girls. 

» the influence of intelleotual development 
vae relatively nore on creativity of girls 
as oottpared to boys in generalf Originality 
(verbal) in beys and fluency (verbal) in girls 
exceeded respective oounterparts with intelleotual 
development vMle flexibility proceeded 
uniformly for both the sexes. 

Thus on the basis of above finding the 
hypothesis which statss that t 

"Thsre is no Signlfloant Belationship 
Between Creativity and Intellectual 
Development of Boys and Oirlsf* 


is not accept ad. 




IBl 


Cr««.tint7 and IntAllaetuAl B«v«lopaieiit ot Soys mud Girls 

of Urban and Stiral irsas. 

Tabls ZlX prasants tbs ooafficla&ts af 
oorralatlon batsaan conponenta of craatlvlty and aooras 
of intallactual davalopnant of boys and ^ria of urban 
and rural araaa« Hhaae vara found to ba ranging froa 
0*126 to 0«895« I'ba ranga for urban and rural aamplsj 
van fron 0»335 to 0*788 and 0.126 to 0.B93 raspaotlraly* 

In urban sanpla all coafficlanta of oorralatlon vara 
found to shov poaitlva ralatlonahlp» algnlfleant at 
.01 laval of algnlftoanoa. In caaa of rural boys, 
all aoaffiolant of oorralatlona* axoaptlng ona ( 
(intallactual davalopaant y/s non-varbal fluancy) 
vara found to ba posit!va and aignlfloant at .01 laval 
Vhila for girls of rural araa tha aignlfioant oorralatlon 
vara ariatad for verbal flaxlbility, verbal eraativity 
at ,05 laval and for verbal originality and total 
originality at .01 laval of aignlfioanoa. 

Tbs table XZX furtbar indlcataa that aoorasof 
intallactual davalopuant of both aaxaa in urban araa 
vara ralatad vith total verbal creativity, total non¬ 
verbal oreatlvity and total eraativity in inoreaalng 
order iron non-verbal to total oreatlvity through 
verbal creativity, Hovever, aooraa of intellectual 
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d«r«Xoptt«tit of rttriil sample tot both sexss wers 

found to rslatsd with soorss of oreatiTlty In Inoreaslng 

order from non-rerbal ot rerbal throg]^ total OTatlvlty« 

In oase of boys of both areas and girls of 
rural area, orsatlTlty oomponsnts, namely, fluency, 
flexibility and originality were found to be related 
eith intellectual derelopnent in an increasing order 
(l«e» minimum with fluency and maximum vith originality). 
This also holds good for components of non-ferbal 
orsatirity Y/3 intsllectual develoinaent for girls of 
urban area, Bovevsr, components of rerbal creativity 
and total creativity for urban girle mere found to bs 
related to intellectual development in increasing order 
from originality to fluenoy to flexibility. 

The table XIX further reveale that intelletual 
development of urban boye vaa slightly more assoolated 
to components of non»verbsl, vsrbal and total creativity 
as against their rural counterparts, Slmilsr typs of 
rslstionibi;p mas obssrvad for oomponsnts of aon«,verbal 
crsativity of girls* 

iron ths abovs discussion the foUvoing 
oonolusions may be drawn t 

« verbal oreatlvlty of eubjeots was more • < 
closely associated with IntellectuiOL development 
than non«verbal creativity irrespective of 




1 



tbilr bflng in rural or urban lobooli* 

« urban boya exoaedad rural boya in tba 
ralailonabip of intallaottial daTalopue&t 
vlth terbali non-terbal and creativity. 

» Aott^ttrbal and crtatlvlty ware lore 
cloatly aaaociated with tntelleotual 
developient of urban glrla ae ae;al&at 
rural fir it. Vhlle meret vaa the caae 
with regardi to verbal creativity* 

Thua on the baala of above finding the 
hypotheeia which atatea thatt 

"There la no iignlfioant lelationahip 
Between Oonponente of Creativity And 
Intilleotual Developient of Boyi And 
Qlria of Crban and Rural irtaai" 


ia rejected* 
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Cr«atlTity And Xatalleotual Savelopaoiii In 
CoTarnnant And iidad SchooXa 

Aftar studying tb* sxtant of ralatlonahip 
batvaan intalXactual doTalopmant and dlffarant oonponant 
of craativlty aooraa, tba InTastlgator vaa Intaraatad 
to find out tha affact of ahoooling i«e» govarnmant achooXa 
and gorerim»nt added achooXa on intaXXaotual daraXopBant 
and craatirity . Sona of tha vacant atudlaa(lavaon, t975t 
haluoa, 1981) Indloatad tha Tiav that aohool anWironiiant 
hat alBo onatrlhutad to tha dataXopnant of oogni'^Ya 
funotionlng of Bind. But thaiv findings vagarding tKe 
affact of diffarant typaa of achooXa on daYaXopmant 
and orantiYity vara inoonoXualYa* So, in tha jaraaant 
study tha typaa of aohoollng ana found daaivahxa to ha 
atudiad, CorraXatlon vara oonptxtad batvaan intallaotual 
davalopBant and oonponanta of oraatlvlty*'. 

fahla ZX indicataa that aXX ooaffiolanta of 
oorvaXation hatvaan oonponanta of oraativlty and 
intallaotual daYalopnant of atudanta studying in 
goYaronant and aided aohoola ranged fron 0^276 to 
0,752 axkd 0.499 to 0,787j raB3?actlYaly, they rapraaantad 
low to high positlYa relationahip, vhloh vara algnifioant 
at «01 lavaX of algnifloaaoa. 


A oloaa look on the tahXa vould raraal tha 
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followlngt 

(1) lxit*3,l*otuad daiir«loi»B«ai of ottulonto otudsrlA# 

in nldod •ohoolA irn« fomd to h«Y« rolntivolj 
nor* poAitlTo AJBAocintod irith Tarlouo oonponAtttn 
of tton^Yorbal, Terbnl «nd ietnl eronttritj tbaii 
tholr gov«rzw«it school countsrparts* 

(li) Tsrbsl conponsnte of orsstlTity vors nor* olossl^ 

rslatsd with IntsllsctuaX dorslopnont of students 
as against non-varbal ooapononts in both 
governmsnt and aided schools, 

(lil) The extant of relationship betseen oonponents 
of oreatlTlty and Intellectual developnent of 
students vas found to be naxiaun in oaee of 
originality in gorernnent and aided school. 

In goTernnent soholla it uae followed by 
flexibility and fluenoy* In aided sobooXs tbs 
ainlaua aasooiateion was seen with fluaaoy of non* 
verbal and flexibility of total oreatiTity and 

Xt eaese appropriate to draw tha following 
ooncluslone on the basis of above nentioned obeervatlonsi 

• learning environaent of aided schools appears 
to lO'ovidt relativsly aors facilities to students 
to grov intsHsotually and oraativelyt than 
tha govsmaent institutions* 
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•> T«rb&l ooBpoa«nts of oraatlvity var* 
found to I}* Bos^a asaoclaied with lutallactual 
daTalopmant aa coaparad to sou-verbal ooaposasta 
of oraatinty in ttoth kinds of echoole 
(govamaent aa ire 11 as aldad). 

•• incraaea Is tba level of Intellaotual 
davalopaant of atudanta leads to a corraaposdlsg 
Incraasa is origlsalltr ooaponant of oreatlvlty 
vhas ooaparad to other two coaponasts. 

Thus on the basis of above findings the hypothesis 
whleh states thatt 

*^here is bo-01 gniflean.t Relationship 
Between Intellaotual Development of 
Students of Geversaent And Aided 3ehool8*'| 

is rejected* 

creativity and Intelleetual Developaent In Oovernaent 
And Aided Sohools Is tirbsn And Rural LoQstlons \ 

Table XXI shows, ooeffiolents of oorrelatlon 
between components of creativity and intellectnial 
developsant of students ettidylng in urbsn and rural 
area were found to be ranging froa 0*278 to 0.745 and 
0*499 to 0*822* In urbsn govsrnasnt snd sldsd sohools 
and 0. t52 to 0*745 sad -0*052 to 0.757 in rural 
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« 0 T«iMuMnt and ald«d aoboole, fiapox-t«d ooafTlelante 
ot oorralation ttur wban aoboola war« fotmd to xopraaont 
low to wary blgrb ]poaltlva ralatlonablpa, alg&ifioaat 
at *01 lawal of ai(p]lfloano#« 

fb* ooaffloiaatB of oorralatioa of rural 
aoboala rapraaantad wary low to wary hi|;b poaltlwa 
ralatlonabipa algniflcant at »05 lawal and .Ol lawala 
•roeptinip for noA-warbal flusAoy ±A gowaramoAt aoboola 
and total fluancy in aldad aoboola* 

Tba following nay ba infarad fron tba 
obtalaad raaultai 

(I) Coapoaanta of oraatlwlty wara found to ba 
mora ralatad with intallaotual dawalopaant 
of atudante studying in aldad aoboola of 
urb«n araa than tbair oountarparta in aldad 
aoboola of urual araa* 

(II) Coaponants of eraattwity Indicatad slightly 
hlgbar aaaooiatlon with intallaotual dswalopaant 
of stttdants studying in gowarnuant aoboola of 
urban araa than their oountarparta in rural 
aoboola* Howawar, rarbal originality waa 
found to ba slightly aora aasooiatad by 
Intallactual daweXopnant in rural gowarnmant 




aoboola 
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(ill) 


(it) 


(▼) 


aohoola 


Xu urbftn «r*«, daralopnant of 

•tudanta atudylng In ald*d aohooXfl vaa found 
to ba alightXy nor# aaaooiatad ultb oonponanta 
of oraatlYlty aa against tha atudanta of 
goYornaant aobooXa* 

Xn rural araai noatly ooefftolanta of 
corralation batvaan intallaotual davalopnant 
of iba atudanta of goYarnnent echDoXa and 
oonponanta of oraatiYity ware found slightly 
higbar than that of sidad aohoola. HovsYsr, 
in rural araa ralatlonshlp batwaan Intallaotual 
daYalopnent and flaxlbllity (rarbaX and total) 
aarafound faYoring atudanta of atudying in aldad 
achoola vathar than tha goYernaant onas* 

Xnoraaaing ordar of ralatlonafaip of intallaotual 
davalopnMtt with fluanoy, flaxinillty mad 
originality In both Yarbal and non-varbal 
oraatlYlty obaarvabla aaongat goYarnntnt 
aohools of both ttrban and rural araaa, 

Sinilar order of relationship oovld bt seen 
for non-Yarbal oraatirity oonponants In aldad 
schools of rursl and urban arsas» .Creativity 
did alao follow the suit in rural area, 
thus va auay oonoluda that both aided and goYariiii«at 
of urban areas saan to provlda an atnoaphara 
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conganlal for the growth of creativity alongwith 
intellectual developneat, while rural echoole eeem to 
lag behind In thia reapect. However, rural echoole 
have aore to contribute tovarda originality, 

- while coapating the growth of non-verbal 
creativity and verbal creativity via-a-vie 
intellectual developaent one nay observe 
that aided echoole are aore helpful for non¬ 
verbal creativity compared with governnent 
onea. Vitfa reapect to location (ruraX/urban) 
aa far aa verbal oreativity ie eoncerned, it 
gate better nurtured in rurban aided and 
rural governnent echooxe ae againet rural aided 
and urban governnent sohoola reapeotlweXy, 

* it aeeae appropriate to eay that aided echoole 
lay nor# etxtaa in develo^aient of abatract 
thinkiag leading to develo|pent of non-verbal 
creativity relatively at a faeter rate than 
governnent echoole irrespective of their 
looatione* Terbal creativity gets due attention 
in urban aided eohoole nay be due to the 
availability of better environmental conditions 
than the government eohoole. Bural governneht 
schools appear to be favourable for growth of 
verbal oreativity as againat their aided aohooX 
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oouai«rpaztB« This «iiiy b« dut to th# 
a.oftd«aio Itadorship txooBdlug 1 a (fOTBrAAont 
BdhoolB* 


thuB oA thf bnBlB BbovB flndingB thi hypothtBlfl 
Bhich BtBtBfl thatr 

"Thef* Is ao-^SlgAlflcant RalatioABhip 
BBtTTBBA CriAtlTlty and InttllBotual 
DavelopaBAt of StudBAta of aoWBAeAt 
iAd ildBd SoboolB in tJrban AAd BlutbI 

iB not tooBptBd. 


CrtatlTity And IntallBOtuAl PoTBlopuBAt 
LocBtloA-¥t»«, Sbx- ViBB And Sohool-W-B# 

Ttblt XIll •hoiCB that coofflclBotB of 
ooxTaXatlon botwoBO cottpoABAto of cyBatlvlty aod 
lAtBllBOtual dBiTBlopiBAt of boyt BAd girlB BtodyiAg 
In gotinunent and aided Bcbool# of urban and naral 
aroaB* “fba ^angB of cooffloiBAta of corralatlonB for 
▼aAloAB groopB wara found aa follows: 
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Kang* of CcMffioltnts of Corrtlatloo 





Urban 

Bural 




T y p a 

of a 0 

h 0 0 Is 


Sax 


Govarnnant 

Aidad 

Govamnent 

Aidad 

Boya 

to 

0.100 

0.706 to 

0.557 

0.867 to 

0.092 

0.744 to 

0.052 

0.757 

Glrla 

to 

0.526 
o.aie to 

0.355 

0.736 to 

0.059 

0.757 to 

- 


Slnot thara vara no aidad glrla aohoola in 
rural araaa avallabia« ibtraforaf tha oorralation 
aoaffloiauts for thie group oouXd not ba ahovu in tha 
abova Tabla. Tha tabla XXII Indlcataa that all coafflolanta 
of corralation for urban aanpla rapraaantad eignifidaat 
ralationahipa* in oaaa of boya of govemnant and aidad 
aohoola of rural araa noat of tha eoaffloianta of 
oorralation indieatad aignlfloant poaitlve ralatlonahlp 
of intallactual davalopnantvith oooponant of oraatlvlty. 

In caaa of glrla of govarnnant aohoola of rural aravy 
tha ralatlonahlp batvaen Intallactual daTolopnant and 
eonponanta of varbal oraatirlty axoapting fluanoy vara 
found to ba algnlfloanty It nay alao ba obaarvad than 
tha intallactual davalopnant and originality vara vary 
aaaociatad aignifloantly. HowavaXy all othar eoaffloianta 
of oorralation for oraativity for rural glrla of govarnMamt 





«ohoo>X« ir«r« fomd act •l^alfioaat area at ,03 laral 
of algttlfloaacaa* A ooKparatlva rltnr of tba 
1'a1>la XXXI would ravaal iha followlaffr 

(I) latallactaal doTelopmant of boys atudylng 
la aided achoola of urban area waa found to 
hawe etroag llalcage with warlouB coaponeata 
of creativity excepting non-verbal fluency 

aa againat tbelr government aohool oouaterparta. 

(II) Xn urban area. Intellectual development of 
girla at\)dylng in government achoola ezoeeded 
their aided school ooxmterparta la Its 
relationship with various componente of 
oraativity, 

Xu rural area divergent trends could be aeent 

(i) Intellectual devalopment cf boye studying 

in aided echoola found tc be slightly more 
poaitively related with non-verbal craativlty 
aa againat tha boya of govarzunent achoola* 

(il) Intallaetual development of boys of government 

aohools were found to be more associated with 
verbal and total creativity as compared with 
boya of aided achoola. However, the relatlcnahip 
of flexibility with intellectual development 
of boya of aided echoola was higher than that 
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BTa&a 

( 1 ) 


( 11 ) 


(Hi) 


of boy a of KoveriuDoat school b* 

Itt csss of boys studying In urban ^rtd rwal 
ths folloslsg Bsy bs infsTTsdi 

Boys of sldsd schools of urban arsa supsrassdsd 
ihsir sldsd rural schools eotmtsrparts in 
rslstioaship bstvesn Intalloctual dsrslopmsnt 
and oosponsnts of orsativity. 

Boys of govsrzmsnt sohocla of rural arsa wars 
found to lag behind to ths boys of goTsrnmsnt 
schools of urban arsa in positiTs association 
of intsllootual dsvslopnsnt with tital non- 
rerbal and total ersatirity. BovsTsr, rsTsrss 
in trend nay bs obssrTsd in rslationahlp of 
Tsrbal crsatlTity with intslleetual dsTslopasnt 
of boys of urban arsa was obserrsd to bs hlghirr 
than that of rural onss in goysrnasnt schools. 

Ths rslatlonship of intsllsotual dswslopmsnt 
of girls of gowsrnnsnt schools of urban arsa 
with non-Ysrbalt rarbal and crsatlTity was 
slightly higher than that of girls of gorsrnmsnt 
sohoola of rural arsa, Howersr, ths rslatlonship 
of flexibility, Ysrbal and originality with 
intsllsotual dsvslopmsnt wars found to bs 
higher as oouparsd to girls of urban area in 
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SOYAtrnBLttttt inatltutloiifl. All other oottponost 
of iion-vorbal, rerhal and total oreatirity 
vert obeerved to be more la relation vith 
Intellectual development of sirle of 
soverzment eohooXe In nrban area than their 
rural connterparte. 

On the baala of above mentioned obeervatlone 
the follovin^ ooncloslons may be draim : 

» in urban area, aided, achdole of boye appear 
to provide slightly more facilities to their 
etudente for development of creativity vle*a»vla 
their intellectual growth than government 
Bohoole. However the impact eeeme to be reverse 
in case of girls, 

« it appeare that the environment of aided 
rural aohoole was favourable for non-*verbal 
creativity to grow with intellectual development 
while the government eohoole eeem to owtribute 
relatively more towards the development of veabal 
creativity alongwlth intellectual development 
of boys, 

boye and glrla of urban area belonging to 
government, and aided eohoole were at 
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•dTiuatAc* vlth rtgardB to both oroatlTlty and 
intallactual devalopaant than thair rural 
countarparta* 

Thus on tha hasla ot ahova flndinga tha 
hTpothasla which atataa thatt 

*Thara la Ho Significant helatlonahip 
Batwaan Craatlrlty And Intallaftnal 
Baaalopwant of Boys And Girla Studying 
in Govarnnant And Aldad Sehoola In 
Brhan And Bural’ ATaaet** 

la partially aooaptad In farour of girls studying In 
go^arnaent sohools In rural araas* 


Craatlrlty and Intallactual Bevalopaent 
Of Ganaral and SC/ST Studants 

In ordar to study tha extant of relationship 
betwaan conponanta of oreatlTlty and Intellectual 
deTslopaiant of ganxal and SC/ST students^ ooafflclents 
of correlation vara computed and hare bean prasantad 
In table XXIII , obtained ooaffioaints of correlation 
ranged from 0«131 to 0»650 for urban rural and total 
sample, Hostly ooefflolanta of oorralatlon between 
components of orsatlTlty and intslleotual darelopmsnt of 
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vitr« found to bo ai^ificant at 0«01 Im^ml 
and 0*09 lao’oX of al^ttlfioanca« Balationship batwaan 
non-Tarbal fXuanoy and Intallactual davaXopnant of 
SC/ST Btudanta aaa significant at .0^ XayaX* In oasa 
of rural saapla significant pooitiva raXatlouBhlpa 
vara obtalnad for flaribility and originality vltb 
Intallactual davalofiffiettt vfaaraae fluency and Intallactual 
davalopmant of SCf^ST studanta vara found to ha^a posltlra 
ralationahips vhlch oould not ba found to ba significant* 
Following may ba inferred from the above mentioned 
obearvationat 

- verbal creativity vao found to ba ralativaly 
more associated vltb intallactual development 
of both general and SO/SI studente as Oomparsd 
vitfa non-verbal creativity. 

- componenta of Tarbal, non-verbal and creativity 
vsre found to ba related vith Intallactual 
devalopmant in an increasing order from ftmanoy 
to originality tbrougb flexibility. 

- Association of non-verbal* verbal and total 
creativity vltb intallacttial devalopmant vaa 
found to ba relating greater in ease of general 
students excepting one (verbal creativity v/e 
intellectual development of 3C/3¥ students of 
mural area) as eomipared to their SC/ST 
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OQUUtarparts. IrraapsctlT# of their plaoene&t 
in rural or urtan aohool* 

Thoa It nay ba oonoluded that th« ganaral 
category etudeate excelled then SC/ST counterparte 
both on non-verbal and verbal creativity vie-a—vie 
their intellectual devalopaent in rural as veil as 
Ttxban achools. 

Shue on the basis of above findings the 
hypothesis which states thati 

‘There is So Significant Belationship 
Batveen creativity And Intellectual 
Bevelopaent of General and SC/S9 Students"} 

is not accepted. 

Creativity ind Levsla of Intellectual Bevelopnent 
Of Students of tJrban and Rural ireas 

In order to autdy the extent of relationship 
hetveen levela of Intelleotual development and components 
of creatlvitj of urban and rural eamplss, the coefflolente 
of ci^rrelatlon were oomputed and have been preaented in 
Table XZIT • Coeffloients of correlation for uflfcan and 
rural aamplea ranged from 0« to 0.571 and -0.559 ‘^o 
0.510 raapeotlvely. In case of urban aample. all the 
coefficients were very low to nod«rate positiTe 




laiTgziifeis Md luxi io* » «« 



or STODXRS or TBBAV AWD ffXRAI. AR8AS. 
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slgniflOMtt *1; *0t and presented reXstlonships* 

For rnrsl essple signdficsnt posltlTs relationship sere 

observed for t (l) eonorete ope.stlonal lerel of 

intellectual developnent with non-Terbal flexibility, 

Torbal creatlTity, total oreatirity, rerbal and total 

oriirlnality, (ii) traneitional operational level sith 

fluency, orl^nellty and verbal creativity and total 

creativity and verbal flexibility, (lii) formal operational 

level of intellecttsil develojwent with non-verbal fleuncy 

repraaentinc aoderate negative relatlonehlp. 

« 

It nay also be observed fron the table XX.1T 
that in urban sanpls oonorete operation level wae 
slightly sort associated with (l) fluency (non-verbal, 
verbal and total) (ii) flexibility (verbal and total), 

(ill) originality (non-verbal) and (iv) oreativlty ae 
oospared to rural sample. However, originality of verbal 
creativity and total originality was found to be more 
favonreble to oonorete level of Intellectual developsmt 
of rural s'^udente ae ageinst thiidr urban counterparts. 

Transitional operational level of urban sample w 
was slightly more associated with eonponents of non¬ 
verbal oreativlty than that of the rwceJ. sample. 

Oppositiva was tba oass with vsrbal crsatlvlty oomponsnts 
whers raral students wars in an advantageous position 
as OMtparsd to urban studsnts, Ths rslationship of two 
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lw#X with totftX floxibiUtyj totnl oxlgluftllty uid 
tpt»l prpfttlirity ww* aor« prpnLnwnt la urban 
total fluoacy was M«h*r in rtaful sanpl* but th* 
«««nltud« of it« rolationahlp with traasitional lo-rol 
wna not aisnifioant. 

All ooafficiantB of oco'ralatloni axcapting 
ont batw*4» formal oparational lowol of intollectual 
davalopiwiat and oomponanta of craatirity wara found to 
hi alightly hlghar in oaaa of urban aampla than rural 
aanpla^ Coaffioiants of oorralatlon hatwaan formal 
oparational laval and non-werhal flauney was found to 
ba nagatiTa and algnlfioant at 0«05 layal of alsniflcanoa. 
Bowawarf tfaa rural aaapla vltnanaad poaltlba and nagattra 
ralatlonahipo batwaan formal oparational laval and 
conponanta of oraativlty which vara not ba found 
aiti^fioant* tha nagativa ralatlonahlpa batwaan fornal 
oparational laval and oomponanta of oraatlvlty may ba 
attrlbutad to non availability of haalthy anvlronaant In 
rural araa« Lack of mppurtunltlaa of fraquant dlalogua 
and laaa davalopai invlrottaast stay tha eauaa of rural 
aample lagging bahlnd thair urban oountarparta In this 
raapact* Xn eaaa of rural aampla, tranaltlonal laval 
of Intallaotual davalopmant waa allghtly mora aaaoolatad 
with total varbal oraatlvlty than urban aampla, 

Xn oaaa of urban aampla^ oorralattons batwaan 
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or«»tlvliy *ad of i&tolloctiuil d«T«lopnent 

oooa to follow & pfttt«ro of 'boiae ot « low obb at 
oooorota lovol^ l^ottlng abrlakod at traxialtloiaial 
lowal aad ^ wpwarloaa isrowth at foraal lawal with 
ragaxd to aon»Terbal araatlrlty, warbal oroatiwity 
aad total craatlwity« 

la oaae of rural aamplay ralatlonahip batwaan 
lawala of latallactual dawalojaiaat with total warbal 
eraativity and total craatlwlty waa obaarwed to ba 
at paalc at traneitlonal lawal aad relatiwaly lowar 
at both ooncrata aad fornal lawala. 

Cn tha baala of abowa obaarwatioaa it way ba 
coacludad that; 

-lawala of Intallaetual dawelopaant and 
ooaponanta of oraativity wara prograaaing 
unidlractio&ally^oaaa of urban aanpla* 

* tba aaaootatlon of intallaetual dawalopnant 
with craatlwity grant ax for urban atuianta 
as eonpaxad to thalr rural oountarparta. 

- in rural aaBpla» fornal oparationaX lawal 
was found indapandant of total craatlwity 
and unlwarealy ralatad with non-warbal 
craatlwity, warbal craatlwity appaarad to 
ahow alightly poaltlra aaseolatlon with fomal 
oparatlonal lawal of thinking. 
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- tho MxiBvuD aasociatlon of oreatlylty waa 
with fornal opavatlonal lavel of urtoan 
atudanta aad tranaitlonal laval of rural ouaa. 

Ou ilia l)aaia of aiora flndlnge tba hypoibaale 
which aiataa ihatt 

"Thara ia Ho Significant Ralatlonahip 
Batvean Craatiylisr And Lavala of 
Intallactual Bayelopiaant of Studania 
of tfrhan ibnd Rural Axaaai* 

la partially aecaptad In farour of rural atudanta. 

Craativlty And Lavela of Intallactual Dayalopaant 

Of Boya and Glrla 

^ha ooaffioianta of oorralatlon hetwean ooaponanta 
of oraativlty and lavale of iatallectml davalopmant of 
boya and glrla rangad batwaan 0#074 to 0«64e. 9abla IXV 
ahows that moat of tha ooaffioianta of oorralatlon vara 
algnifioant at #01 and ,05 lavela of aignificanca. 

At tranaitlonal ataga algnifioant ralatlonahlp axietad 
batwaan intallactual AaTalopnant of boya with notu-warbal 
and warbal flaadbillty# and at concerata lawal aaongat 
glrla with tton^warbal origlnaUty# warbal flaadbility 
and total flaalbility# 




IilTKli OF SlfillKOAK:* 
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C«tter«t» and fto'nal oparational lavala of 
thlnldner w*r« found to b« all^^htly nore r«Iat«d with 
non-varbal, varbnl and total nraatlvlty of boya than 
thair £lrl ooimtarparta, vMla tbe glria at tranaitional 
laval axoaadad boya in tbaea aapacta of craativity. 

Zntallactual davalopaant of slrla at oonerata 
opaxational laval aaa fotmd to be aXlgbtly nor* aaaoolatad 
vlth noli~yarbal fluency total flexibility aa ooapaXed 
to boyBf for remaining component a of creativity the 
order of relationahip got reveraed, 

franaitional operational level of intellectual 
development of glrle wae found to relatively more 
aaaoclated vith eomponente of non-verbal, verbal and 
total, creativity than that boya oounterparta. 

Formal level of Intellectual development and 
eomponente of oreativlty ehov higher asaociation in 
caee of boye than glrle* 

Jfhe fable XKV further reveals that tbe formal 
operational level of intellectual development of both 
eexee (excepting formal operational level of intellectual 
development e/e non-verbal creativity of girl a) vae 
slightly highly related vith non-verbal, verbal and total 
creativity ae e<MBpared to concrete and transitional 
operational levele. 

In case of girls (excepting non-verbal) tla* 


extent of relationehlp between levels of intellectual 
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«ad aon-vsrbalt ▼drbal and total craativlty 
i«ae in aorrai|i«ad«&oa vltb ineraaaln^; lavala of 
lnt«ll*ctnaX daT«lo;paiant (aazlKun In oaaa of formal 
XaYal and niainun for oonorata laral)* Hoiraver, in 
oaao of boy* tb* ooncrata optratlonal Itval of intalltctual 
da-valopawat tranaitional 1 *t« 1 in 

ralation *hip irlth non-rarbal, rarbal and total craatlTity, 
On tb* basi* of abovo obsarvation, it nay ba 
conolndad thatt 

* latale of intallaotnal daTOlopnant of both 
« 

aaxaa nara found ralatad nlth nottxvarbal 
Tarbnl and total oraatl-aity. 

M fornal oparational laval of intellactual 
doTalopnont waa fonnd nora aaaociatad with 
tba ve*bal and total oraativity in both aaxaa 
and non»Tarbal in boyo* 

- boya at eonorata and fornal X«val of 
intalXaotual davalopnant wara found to ba 
nora ortatira than girle, 

tranaitional InraX girla war* found to ba 
nora oraatira a* oonparad to boya. 


1* t\i» bypot h#,r-- 
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91ia« In tb* ba«l« of AboTe findlnge tht 
hjrpotbAAia aMch atataB tbati 

"Thar* ia Vo Sigziiflcaat BalatlonakLp 
fiatvaan CraatlTlty And Intallactual 
Saralopaant of Soya And airls;* 

la rajactad. 

Craatlvity And Iravela of iDtallootual Daralopnent 
Of Studaata of Oavarsinant And Ald«d Sohoola, 

In ordar to atudy iba aztaat of ralationahlp 
batwaan layala of intallactnal dayalepaant and 
ooapanta of craailTlty of atudanta atudylng In 
goremaant and aidad aehool, tha ooaffaolanta of 
oorralatlon aara ooaputad and have baas praaantad 
in Table IXYl, Coafflolaata of coryalatlon rangad 
froa ,067 to 0.657. All thaaa ooaffioiasta rai«aaantad 
vary loa to high poaltiva ralationahlpa. For atudanta 
of govanwant tchoola# all coaffloianta of eorralatlon 
batvaan laral of Intallactoal davalopatent and conponanta 
of oraativlty axoaptlng one with non-varbaX flexibility, 
aara obaarrad to ba aignlfioant. In oaae of aidad 
aohoola intallaotnal davaloiwant dattonatratad 
aignifloant poaltlva relatloaaklp with eoaponanta of 
creativity axoaptlng fori <a) oonorata operation laval 




rt* H 

H* 

ff 

- 


O 

i 


H H 
* » 


* 

*♦■ 


O 

H 


M 


< 

s 

H 

* 


Cf 

rt 


2 

< 

Q 

4 

« 


!K 

< 

H 

H 


-*U 

M(«g«OS -4(U^K»-4»V.i|>*4»C» 
09«-« <»l(g*0»0»V|^V3l>\4»VJ> 

* 4 


£ 

H 


0* 


tv)|iU<-4<««NlUO«*NM-t •* 

« 


Uk H VC»*^OOaiiNU»C<{:i* 

* * # 4) 


-s}09aNm|i4!'^a|iO*VJ*u4‘N’** Ol» 
\0 «CM»( OO|i«««>»4aii>>«^«V>\0|l 

* * ♦ 


O '<<1 U OS Vjvti Vj«K Vj»(» vp4» ^ ju o. 
W* VO 4tO* 0tttV)*0*-^hJ*C+\/»^ Vfl* 
* 4( 4i 4i * #1 


Vjtcs'inVjavji'JiVfl\4^\^^ w 

00 \jl -• \0 VM VO ^ O CSn 

^ 4 3|^ ^ '' ' 


O o 


4 

M 


>3 & 

SS 

.1^8 


CJ 

W 

D 




> 

K 

s: 


§ 

o 

»< V 

o 

fe 

w 


•i* 

5? 




C 

c 

0. 

o 

o 

E! 


c 

|r 

r 

P- 

r 


o 

c 

f, 

T, 

t- 

r 

h 




*« 

s 

w 

h- 



v‘. 





ol 

M 

o 

c 



•s 

►7 


» 

* 


r 

» ^ 


C 

c 

< 



c 

H 

i-; 



/5 

* 

u 

V- 

s. 

» 


H 


s 

ft 


P 


P- 

r 


c 

fSt 





v 


h 


>■ 


■Si 


» 

P* 

ri 


r 

C 


V 

W 


P 


►j 

» 

«>« 

V 

c 



5 

5* 



1^ 

ft 



& P 


D 

P. 

•; 

t». 

M 

O 

*c 

2" 

s: 

H 


P 

t* 


C 

? 


o 

*») 










193 


of d«T«Xopm«&t with flu^bcy, flexibility 

tmd verb&l ortxtivlty* (b) tra^Bltioiial operation 
lovel xith verbal flexlidllty. 

The follnving eaj be Infered free tba obtained 
reaultas 

(i) Aeeooiatlon of verbal creativity and non<« 

verbal creativity and total creativity vith 
concrete operation level of lutelleotnal 
developnent vae relatively greater In 
fOvertiBtant eohooXs than the aided onea. 

(11) TranettionaX operational level of intellectual 
developnent of etudente of governnent aoboola 
vae found to be «ore related with verbal and 
total creativity ae compared to etudente of 
aided aohoole# However, the aeaoclation of 
non.v rbal oreatltity vae obeerved to be 
greater for etudente for aided aohoole. 

(ill) yormal operational level thlnkera of aided 
aohoole were found to be slightly nore in 
relation with both non-verbal and verbal 
oreativity than their government achooX 
Counter parte. 

In oaae of etudente of aided echoole the order 
of relationehip between levele of intelleotnal development 
and component* of oreativity and total creativity was 
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found to b« in Incrtaaiiie oirdar i,«« a&xlnuM for 
fovtoal oparatioual lavaX and nlnlaun for oonorata 
oparationaX XavaX* 

In eaaa of atudanta of garariuaant aohooXOi no 

claar traad could ba obaarvad for all eoaponanta of 

craatlvity at dlffarant lOTala of intallactual davalojwiant 

Ubia folkloving pattaxna nay honavar, ba darirad 

vartoua coaponanta of eraatirity at dlffarant XaToXa 

of intallactual davalopnant* 

(l) Tranaitional operational laral waa found 

» 

to ba laaa aaaoolatad with oonponanta of 
rarbal and total oraatialty aa conparad to 
oonorata and fornal operational lavela of 
intallactual dayelopnant, 

(ii) fha aaaociatlon of total originality^ 

total flaanoy and craatirity vitb formal 
operational laral ware found to ba greater 
than that of other tvo lavala of Intallactual 
davalopnant. 

(ill) flanlblllty (rarbal and total), originality 

(rarbal) -ware found slightly more In relation 
rltb oonorata operational laral of 
intallactual daralopnant aa conparad to 
tranaltinnal and fomal operational lore la 
of Intallaotual daralopnant. 





(if) originality was alightly wort 

aaaoel&tad vlth fors&l oparatlo&al laral 
aa ooaparad to oo&crata and tranaltional 
lavala of Intallactual davelopaa&t 4 

It may ha ceonoludad from the above obeervatlone 

that: 

•govenament aohoole appeared to he relatively 
aore helpful than aided achoola^ In developing 
verbal and non-verbal and total creativity 
at concrete operational level of intellectual 
developaent. 

* environvent of aided eehoole appeared to 
be more eulting to tranaltional level etudente 
with regard to their growth of non-verbal 
creativity while government aohoole proved to 
be favoureblf for grovth of verbal creativity* 
- learning faollltiee of aided aohoole were 
nore favourable to formal operational level 
atudente with regard to the development of 
non-verbal, verbal and total creativity an 
agalnat government eohoole* 


fhua on the baeie of wbove findings the hypotheehe 
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stat 

vhich atataa th&tt 

*Tb«r« i« lo Slfliolflcant Halatlonablp 
Batvaaa Craatlrlty And Lavela of 
Xntallactual Daralopnant of Studanta 
of Oovaranant And Aided Soboola;* 

ia tenable. 


CreatiTity vith level of Intellectual DeveloiMnent 
Of General And SC/ST Studenta 

Coaffiolenta of correlation between cottponenta 
of creativity and level of intellaet’ual development via. 
concrete^ tranaltlonal and fornal operat-'onal level, 
for both general and SC/ffiP atudenta are preaented In 
fable XXfll. All coefficient a of oorralatlon for 
general etwleate were indieated poaitlre relationahipe 
elgnifioant at ,01 level of elgnlficanoe* In caaA of 
SC/ST atndenta only two ooefficlenta of correlation, 
for verbal originality veraua concrete level and total 
fluency veraua formal operational level, were found to 
be algttlficant at ,05 level, other ooaffioianta of 
correlation mere not eignlficant rappeaenta the above 
obaervatione give riaa to the follcnring teferenceet 
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Xa cast of ^nral student a, rerbal orsatlTity 
vas found to bs more associated iritb levels of 
Intsllsctual dsTslopnant (eonerate» transitional formal) 
as compared to non^ver'bal creativity. For SC/Sf studants 
non-T^rbal eraatlvlty axoeedad verbal creativity vith 
transitional and formal operational level of thinking* 
Beverae in trand saa found vith concrete ope rational 
lavsl vhare verbal creativity exceeded non-verbal 
oreatlvity. Bowevar* tranaitlonal operational level vaa 
found to be independent of both non-verbal and verbal 
creativity* Follovtng oonoluaians could be dravnt 

••non-verbal and verbal creativity rare found 
toeba ellghtly more aasoclated vlth different 
levele of intellectual development of general 
atudanta ae agalnat their SC/SX eounterparta 
excepting for relationship betvesn non-verbal 
creativity and formal operational level of 
intalleetual development, 

- non-verbal creativity and intellectual 
development relationship vas found to be 
in an increasing order of, transitional 
to formal through eonorats level* ifor general 
students* iSlndXar trend may also be observed 
for verbal cxaativity. Eovaver, in oaaa of 
st/sc atudanta eraativitji had a varying 




iBoooiA'tlon vlth IbybIb of inttlleotuBl 
dtvalopttiBt« fht aifectad larela vara 
formal and oonoral;# vhara non-varbaX and 
tarl^al ctaativlty vara raapectlTaly 
pradominant* 

to BUM up, va may aay that tha aBBociatlon of 
varbal aol &oii<-var%«l oreatlvity vlth XaTela of 
IntalXactuaX davalopmant vai graatar in ganaTal 
atudents t^an thair SC/SC oonntarparta axcaptlng 
fot not<-varbal OBtttlvlty at formal oparatlonal lavel 
of thinking. It was alao notaoad th-^t tha axtant of 
relationahip vaa maximum at formal ItTel and minimum 
at tranaitional laral of intallactual davalopnent* 

Thua on tha haalB of ahoya findings tha 
hypothaalB which atatea thati 

*^hara la Ho Significant Ralatlonahip 
Batwaan Craatlwity dnd Intallactual 
Batalopmant of OanitaX ind 3C/St Studanta; 

la paxtlaly aooaptad in favour of SC/st atudanti. 
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B2LA.TI OFSHIF 

0 t 

IimKLlBCTtJll, DmiiOPJffiW ¥ITH AdaCTSMUHT IS 
KATSUmca, SCXKHCK iin> 4CaRBaA.TK 

On* of ttw doaain In irhich Flagst's work ia 
llkaly -to hawa ita grant inpact on la tha doaain of 
acianca and nathaatioa taaohlsg« 

tha inwaatigator waa alao inatruatad in atndylng 
tha aktant of ralatlonabipa batwaan intallactual 
daraloima&t and aehiawaaant in acianca(Phyaloai and 
biological), luthaMitioe and aggragata of all aohooi 
aubjacta. So tha isTaatigftar attdiiptad to atvdy tha 
ralationahipa of aggragata aohiawaaant and aohiawaaaat 
In acianca and nathanatica with tha intallactual dawalopaant 
and alao at dlffarant atagaa of intallactual dayalopnant 
via* ooncrata^ tranaitional and fornal oparatlon lawala , 
Thaaa ralationahipa vara atudiad for boya and glrla af 
rural and urban aanplaa, for atudanta in gorarnnant 
and aldad achooXa and laatly for ganaral and Bo/Sf atudanta*, 
tha obtainad ooaffioianta of correlation ara praaantad 
in Tabla BXVIIl to XXXvic , 7ha narka eeourad by atudanta 
at thair olaaa X hoard axaaination -vara takan aa tha indax 
of thair aohlayanant^ Intarpratatlon of tha eoaffioianta 
of oorralation batwaan intallactual daralopmant and 
achiawanant in mathaatioa, acianca and aggragata i|ra 
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ifi thft folloiring Beotlons of th4« otuptor 
uadtr YttTloui h««dliifB 

A«M*T«n 4 iiii lad IntallBotual ll«velopiii»nt of Studentfi 

Tftbl* XXVIll BhovB thd bootbb of lintolleetual 
devolopBBtit vlth acMBVome&t in MathonatlOB, Bcience and 
aggragat# anhiBYBBant in sohool subjacta for boya and 
giria and for urban and rtiral Btud«nta and for tba total 
BanplB • X&B ooBfflolanta of oornilation batv«an 
InttllBCtual dBVBlo|«DBst and acoraa in BathaBatlCBt 
aoianea and aj^gragata aohievaBant acoraa vara found 
to vary fron 0.657 to 0.707 , 0.550 to 0.780, and 0.706 
to 0.822 raapactliraly. it a ooraory glanoa va find 
that all tha corralationa axcapting ona for rural girl# 
(achiavaaiant in acianca v/a Intallactual davalopnantt 
r«i0.530) rapraaantad poaltiva and aignifloant ralationehlpr. 
Coafftalant of oorralation for .xural girle vith ragard 
to aggragata aohlavanant and intallactual devalopnant * 
vaa aignifloant at 0.05 lavel. All othar coaffiolanta 
vara aignifloant at 0.01 laval of elgnifloanca. 

9ha axiant of ralationahlp vith aohiavemaiit in 
vathaBatiOB and in aggragata vara foioad approxiaataly 
Bana in magnltuda for tarban fervral and total aanpla. 

In oasa of rural aa«pla, tha axtant of ralationahlp of 
aelaaoa vith intallaottBil davalopBant vaa found littla 




2U3 


in aatifttitud* tiiaii that ot thair ur'bKn oonatarparta 
(o»659 BgAlnet 0*754) It nay ba accountad for by tha 
lack of adai^mt# anTironnant for laarnlng of aolenoa 
aTallabla in rural araaa, in fact^ tha aohiavaaant in 
BOlanea ia attributabla to nuoibar of factors including 
aanganial phyaloal faeillilaa and nantal haalih of 
tha ehildran baaida intollactual abilitlaa* 

Ifith ragard to aar^ nagnltuda of ralatlonahip 
of intallactual daralopcant with aohlavaaant in aoianoa 
and aggragata achiaTtnant obaaraad to ba in farout of 
boya than that of girla* In oaaa of rural aanpla no 
olaar traad oould ba traoad^ aay ba dua to aajapling 
flaotuationa* 

On tha baaia of abova trand, tha following 
concluaiona aeaa to ba approprlata: 

*higbar tha intallactual daTtlopnant 

of tha atudantOf highar would ba aohiavanant 

in aehool aub;)acta* 

location doaa not affaot tha atudanta* 
aehlaaanant in nathanatloa, aalamoa and 
aggragata aohlaranant Tla.>a>Tia intallactual 
dayalo|inant « 

«• dagraa of abatractdaaa at high aehool 
aoianoa inoraaaae with tha atudy of nathanatioa 


to aoianoa. 




- 'boyi w* found with r«eard to 

•;ohl«irta«&t in aoloaoo ond mger^§$,%% a« 

oomporod with tholr flrlw ootmiirparto ox 

thi tt&ma lowol of intolleetual devolopoant 

**• th* warn at adTantaj^ous poaition 

than hoye in ■athamatloa achiavaaent wla-a* 

wla iatallactual doTaXopaant* 

Thua on th# haaia of than# findings tha Null 

hypothaaia which atataa that* 

"Thar# is No Significant Ralatloaahlp 

* 

Batwaan Aofalavaaant In Xathaaatloa, 

Soianca ind Aggragata Aehlavaaant; 

**§3 Vfith Itttallactual Bavalopnant of Studanta"! 
la rajactad. ' 

Lawson ( 1975 ) also naportad tha posltlTs 

oorralations (*0l lawal) hatwaas tha aohlavanant in 

aeianoa aub^acta and Hagatian aeoraa. tha prasfnt 

■tudy also ahowa a high significant nalationahips 

batwaan intallaotual dawalopaant and aoadanlo achlavaaant 

in soianca^ sathanatios and aggnagata aohiavanant* 

this finding glTS strength to other findings where 

intellectoal deTslopaent and achievement in acienoe 

ware found to have positive and aignifieant relationship 

(Chlappatta, I974j Sayra and Ball, I975t Lawson, f975| 

Lawson and Blaks, mSf Kolodly, i977f Whealar, 1977s 




trpadhaya, 1976 end Xuia«x,i9B2) but contrary to the 
finding* of Subbadbla, 1977 nad Dbb Ouptn, 1977 irho 
could not find any nlgaiflcant ralatioaship b«tv«en tbo 
two variablos^ 

Achlavanant And IntallactuaX Development of 
StudentB of Oevernment And Aided School 

Table XlIX ahowa coeffloienta of co^'relatlon 
betvaen aohlevenent in mathematlca, aelence and aggiragat* 
eohievemant and intellectual deTaloinaant of etudenta 
atudylng in government and aided aohoola. In urban and 
moral end total eanple ooeficienta of eorrelation were 
found to be ranging from 0,651 to 0.792* all algnificant 
at ,01 level of aignlficanc*. 

Table XlIX ahova th»t intellectual development 
hea a eignlfloant poaitlve oontributisgr towarda the 
aggregate achievement. It wee relatively higher in 
government eohoola than the aided ones. While comparing 
government and aided eohoola of urban and rural and 
total aample, ona would find that for urban and total 
aample the influenoe of intellectual development waa 
more towarda aoienoe achievement In aided eohoola than 
the government aefaoola. On the contrary Intellectual 
development had greater impact on aohie''ement in 
mathematloe in government eohooXe as agalnet aided aohoole. 
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Xbi ruTftl 0 «ttixiLe th* a«taieT0n0tLt in aoienoe waa 
■or* pottitlv«l;y a f«et*d vltli lnt*ll*etual dovelopmant 
in |K>iiwrnK«Dt aehoola* wbil* in aided achoola intallaotnal 
davelopnant appaarad to be raXatad vlth achia-ramant on 
■athasatica to a graatar dagraa. 

Student* of goTornmant achooXe of urban area 
axeaadad tbair goTarnaxaent anbooXa in acbievanant in 
■athaaatica^ acianca and In aggregate ▼iB.a->vla 
IntalXactual daaeXopnant. 

Urban Aided aohoola appa rad to be raXativaXy 
nor* f-rourabla tor acMaranant aeienee and aggregate 
Yi8»a«Tia intellactuaX daTelopnant than mural aided 
aebooXa HovaraTf achiavanent in nathanatlea vaa aaaoolatad 
with intalXactual davalopnant in rural aided sehoola than 
turban aided achoola* 

The above nantlonad raauXta appear to be bacauaa 
of the following t (i) gov'rnaant achoola are batter 
equipped with wall qualified ataff aa compared to aided 
achoola (il) optimum utiliaation of facilltiea and 
raaouroaa la dona in aided achoola and govaorninant aohoola 
talc* things aamy* 

On the haaia of aboT* obaarvatlon the following 
■ay be oonolt^dadt 

wintallactual daralopmant ia an important 
liqportant datarmint of aohleveaent« 
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* gOYernmeftt BChoole hbbibs to jo-OTld* bottiir 
ground for Itaraing of nathoBBtios, whil* 
iddod OBBB for aolBBco in urban areae* 

>" is rural aattinga Batbamatloa achleyeBtast 
va* ralatiTely aoxa Influtscad by Istallactual 
davalopttest. 

- gorarafflant schools hare over all aU];>arBaoy 
OT#r aidad achools ao far aa istallactual 
d#Vilop«ant and aggragata aohiavaiJiant 
ralationahlp la oonearnad, 

it a glance on tha basis of above findings it 
nay ba said that for total anviontrant of governnsst 
schools ras batt^^r for achievenieat in mathanatics and 
SBgregate achiavamant, vhile anvironaent of aided school 
was batter for achiavsnsnt in science against governaannt 
schools* 

Thus on ths basis of ths null hypothssis which 
state that} 

^here is Ko Significant Relationship 
Between iehlavament In MathanatioSf 
Seianoa and Aggregate Achiavenent And 
Intellectual Davelojaient of Students} ** 
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lchl»v«tt*at And Intellectual Derelepaent’ 

Sex Vlee^ Sohool 1M.ee And liocation Vlee 

Ifeble XXX foXTldea a eonprehenaive view oX 
relationships of intellectual development ■»rith achievement 
in mathematlOB end science and ag^egate achievement for 
hoys and ^rla studying in government and aided echoola 
of urban and rural areas, fhe correlations have been 
formal to range from 0.330 to 0.836, theae rapreaant low 
to very high poaltlve relatlonehlpa, significent at .01 
level of aegnificenoer in moat of the oaeea. The only 
exception is ths girls of govsrnmsnt schools of rural 
arsa» whsre a low poaitiva rslationahlp has hssn 
ohssrvsd. Pairtd oomparieions would ravals the following} 
(i) Aehievsmsnt in mathsnatioe of hoys in urban govsrnmsnt 
schools was mors associatsd with isvsls of Intsllectual 
dsvslopnsnt as conparsd to thsir oountsrparts in aided 
schools, (il) Aehievsmsnt in nathematloe and aggregate 
achievement was found to hs rslatsd relatively more hy 
intellectual development of urban girle and rural boys 
than their oounterparte in reapectlve aettlnga. (lii) TTrhan 
ho)rs are achievement in science and aggregate achievement 
with regard to their intsllectual development in 
government sohools. Achievement in mathematics of hoys 
in goveriunent sohool of urban arsa and rural hoya in 
aided schools were found to he relatively more positively 
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X’tl&ivd vlth 1;h«lr int*ll»ctu&l davalopn^nt as oompafad 
with rural and urban couatarparta raapactivaly, (iv) Urban 
jjrirls of tfo-varniBont achoola vara found to ba In 
adTantair^ous poaitlon aa ooaparad alth rural erlrla of 
go'Tarniaant achoola vith xagarda to achia'vamant In 
nathamatica and aclanoa Tla^a-vla thair intalloctual 
doTOlopnant. 

Fora tha abrva obaarTatlona It nay ba concludad 

that j 

- aohlaTamant of atuiaats vara ralatad vith 

» 

thalr intallactual davelopment In both tjrpa 
of achoola In urban and rural areaa. Hoiraver 
achlaranant in aclanca of rural glrla 
of g'ovarnnant achoola waa ralatad not 
algnificantly -with thalr intallactual 
davalopnant* 

l^hua an tha baeia of above finding tha hypothaaiMi 
uhich atatas that t 

'*fhara la Vo Significant Ralationahip 
Bataaac Achiavanant (in Scianoa, 

Kathaiaatioa and Agrgr^gcta ) ind 
Intallactual Bavalopnant of Boye And 
0irXB in OovamiBant And Aided School a 
Of tfrbaa ind Bural Areaa i" 

ia partialy accaptad in favour of glrla of rurdl araaa in 
govarnnant aohoola« 





Of t 
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Achiiiv<MMttt ftnd Dev«lopme&t of 

Ftxteral and BC/B'S StudontB 

iB InspecUon of th» taible XJLXl ravoalA that tha 
coafflGiants of corralation hstwssa intallsctusl dsvalop»ent 
of "both gatsgoriss of stadants nainoly gsnsraX and SC/sT 
And achlsvsssnt in mathasatios, scisnos and aggragats 
achlaaaaent wtra found to reprasant poeltlra and 
significant (at .01 level) rtlatlonshlpB varying fron 
high to vary high In aagnltudas. 

It can also be obsarvad fron the table IXXI that 
the relationship of intallaetual davalopnant and achlavanant 
in nathanatics, soianoa and aggregate waa of higher degree 
in case of general oandidates as compared to their SC/ST 
oounterparte, excepting for urban SC/sl students vhare 
this association in oaae of acienca achiavement and 
intallaetual developmant exoaadad in favour of SC/ST 
atudents* 

From the above observation it nay be concluded that 
-> the Intellectual developnent has poaltive 
and significant contribution towards achievement 
in sclence« matheaatloe and In aggregate 
irrespective of the category(General, SC/sT) 
and the location of the sample. 
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» category candidate a appear to be 

advantageoUB position as against SC/ST 
Candidates with, regard to achisYeBsnt wis-a- 
yia intellectual dewelopment* 

- SC/ST candidates of urban area seems to 
utilise their intellectual abilities more 
for aohievlng higher in science* 

Thus on the basis of above findings the hypothesis 
which states that} 

"There la lo Significant Relationship 
Between Achievement(in Kathematlos, 

Science end Agg^egsBe) And Xntelleetuel 
Bevelopment of Censrgl And SC/ST Students"} 

is rs;}BCted. 

AohlevetiBnt in Mathsnstlcs And Jjsvsls of 
Intellectual Development of Boye end Girls 
location Visa 

Tahls XXXII rsveals relationship bstween achlovsment 
in msthematicB and levels of intellectual development via. 
concrete* trsnsitionel and foraial operational levels of 
studdnta of urban, rural and total sampls* 

The ooefflsismts of oorreXatIon ranged trou 0,111 
to 0,804, which represented very low to very high 
Correlation for various gmups. All correlations wMre 




coimciBTs or odvttsjetxcm BfnnKi acBuruT » hathhuiics aid uitils or iinuactviL Bimefsnr 

or non un> oisls 
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fouad msnlfioiint at «01 l«v«l •xoaptln^ one for girls 
of nrban area at foraal etage. IJranaltional operatldnal 
level of Intelleotual developaent was found to oontribute 
relatively acre towarda aohieveaent in aathematlCB than 
other atagee of intellectual developsent, nanely fornal 
and Conor ate operational levels, in caae of urban and 
total aattple. However, in rural area aoblevenent in 
aatheaatiOB vaa found tolbe related with the levels of 
intellectual developnent In increasing order fron concrete 
to transitional to foraal level, 

foraal level of intellectual developnent wae found 
to have relatively higher iapact on the aathenetica 
achleveaent of boye than of girls of urban area and the 
tof:al aanple , 

Transitional operational ilevel contributes more 
towards matheaatlos achievement In case of girls 
ir'-eepective of their being rural/urban. In case of 
glrle of rural area very oloee aeeoclation was obaerveihle 
between concrete level of Intelleotual development and 
achievement in mathematics. 

On the basis of sbove observations following 
findings emerget 

*achleYemettt in mathematics girls inhanoed 
with the increased levels of intelleotual 
davelopment of the students. 
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of boya la aatbeaatlca gate 
ral&tlvaly nora influanoa with tha 
iatallactual davalope.ant than gixla la 
gaaaral ^ aapaeially In urbaa eattlnga. 

>• girls aohlavamant In mathaaatlca la 
farourad such by tranBltiona laval of 
thalr iatallactual daralopaent. 

llhua tba hypothaaaa which atataa that; 

•^harB la lo Sigalflaant Xalatlonahlp 
Batwaaa Aohlayanaat la Hathanatlca 
And tarala of Iatallactual Bawalopnant 
of Scianca Studantet* 

la rajaotad« 

Mathaaatic* And Larala of Iatallactual Bavalopaaat Of 
Studanta in Ooraranant And Aidad Sohoola 

CoefIolanta of oorralatioa batwaan aohlaYamant 
in nathanatiea and larala of Intallactuala davalopnant 
of rtudanta studying in goTarnaant and aldad schools 
locatad in urbaa^ rural and total sampla hare baan 

prasanted in thahla Z2XIII • 

For total saapla tha tabls IXXIII shows that 
all ooaffIolanta of oorralation for yarloua lavals of 
Intallactual dayalopaiant of studanta In govarnmant 




COSFnCZXVfS OF CORRKLATlOir BCmST ^CBZKromrf XK RjffHilOnCS AMD 
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and aldad aohoola with achlavwwent In amthanatlca war* 
found to b# waapylng froo rery low to nodorata (0,171 to 
0.495) and. thtao Indloatod algnlfloant poattiva 
rolatinnahlp. The extant of ralatlonehlp for sohle'vosennt 
in nathana.tlcB with concrete and formal XaTela of 
intellectual development» for studenta of aided achoola 
have been found allghtly higher than that of students 
of goTernment schools. Xowever,, inverse in trend nay 
be seen with regards to tranaitional level of intellectual 
developttent verses sohievemsnt in natheaatics. Slnilsr 
trend najr be onserved in urban school with rsgards to 
relstionsblp bitwsen sehlsvement in nsthematica and 
levsls of intsllectual dsvslopmsnt of ths students. 

In rural aided schocls intellectual developmento 
of students wss found to higher related with achievement 
in mathematics at concrete level* while at tranaitional 
stage it was in tune with urban and total sample where 
students of govsruasut schools appeared to related 
relatively more with level of intellectual development 
than that of students of aided schools. 

So on ths basis of the above observations following 
conclusions may be dr sent 

-levels of inlielleotual development of students 
was an important aepeot for their achievement 
In mathematics Irrespsotive of thslr being 




220 


la gov«raro#al or aidod achoolB. 

- latiroBiBBt of govoraatat aohoolo ooeuft to 
roador aoro hilp to transitional lovol 
stadaats for thoir higher achlevanflnt in 
aathtaatioa agaiaet aided school students« 

■« eailroaiieat of aided achoola jiras found 
■or* fa^oruabXe for student a at oonoxste 
and fornal operational levela of intellectual 
divelopBunt for their achievsasnt in 
aathenatica than that of governjneat school 
students. 

Thus OB the hasls of ahoye findinge the 

hypothesis which states that i 

•there is lo Sigalficsat Eelatlonehip 
Between Aehlevenent in Kathenatice 
And Intellectual BeYelopnent of Students 
in Governaent And Aided Sehoola of tlrban 
and Bural Areas,• 

is tenable. 




la Soianct iad Lavela cf latallectual 
X^airalapnaat of Boya aad Olrla 

Coaffiolaata of coraolatloa bstvoen achloTOBoat la 
acioaoo aad lovala of latollodaal dovolopaaat of atudeato, 
pr«»«nt«a la t«3»lo XXXZT ahoir vary low to aodorata 
(0,150 to 0.459), poaltlva and algalflcant raXatlonahlp 
Tabla XIX17 furthar ladloataa thei la urbaa and 
total aaapla, lavala of Intollactaal davalopaaat of hoys 
wara aignifloantly ralatad with achiavottaat In aclonca. 
Hovavar, in roral ssesss only tha tranaltional oparational 
laval of intallactual daralopnaat vaa found to ba 
ai^fioantly ralatad vith achlavamaat la aolanea. 

The axtant of relatlonlibip vaa found la inoreaalnjr 
ordar froa concxata to foraal through tranaltional laval 
of intallactual davalopaant for urban and for tha total 
aanpla, flowavar, in oaaa of boya of rural araaa 
tranaltional laval of Intallaotual devalopnant waa found 
to hsva a dominant rola In tha aohlavamant In acdanca. 

In total and urban aaupla tranaltional and formal 
lavala of intallaotual davalopaant of glrla vara found 
to ba nlgnifloantly (at .01 laval of aignlfloanee) 
ralatad with aohlavamant in adanoa. Bovavar, aohlavamant 
in aclanoa appaarad to ha not ralatad tha oonorata laval 
of intallaotual davalopmant of glrla , 
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Oirltt at ooncrate l«vel of rural area ahoired 
necativi and Yary low ralatlonehlp with Intalleotual 
dawaloiAiant and aehiaYanent In ackence aay be bieauee 
of eaapling fluetlone (H-i6) • 

The following a&ln inferences seem approaprlate 
to be drawn on the abele of above ebservatlone; 

-intellectual development has eubetantial 
influence over the achievement of stxulente 
in general < 

-rural boys and urban girls follow a slightly 
different pattern at transitional operational 
level than that of boya at concrete and formal 
levela of intellectual development. 

So on the basle of these relulta we reject the 
null hypotheeis which etatee that $ 

''There te No Signifiomnt Belationahip 
Between iohievenent in Science and 
Intellectual Development of Boys and Olrle*# 

Pandey (l979) also reported th<»t achievement in 
science subjeote incfeasea with the advancement of levels 
of intellectual development. This etudy givee strength 
parrally to findings of above study. 




AcM*T«Btnt Itt Solettca and lavals of Intallectual 
DavalopMnt of Studantn of Govarnment and Aided Schoole 

XXXT ahoira velatlonahlp between achievement 
in aclenee and levela of Intellectt^l development of 
atudenta atudylng in government and aided achoola urb^ 
ard rural area and the totU. aample. 

for total aample, It may be observed that most of 
the correlations have bean founded to be poaltlve and 
Significant at ,0f level of aignifioanca, The 
relationship between aohievement in eolnoe and intellectual 
davelopment at concrete level of atudenta studying in 
government achoola vae nearly saro. 

It may be noted that the maximum influence of 
intellectual development on aebleveuent in eclence in 
government achoola was exartad by transitional level 
atudenta while aided aohoola formal level of intellectual 
development has more contribution towards aohievement in 
acience as against in two other stages • It may be due 
to the shift of amph^nais to f^mal level of thinking 
in aided achoola, where conorete level atudenta ware 
relatively more disadvantaged in government achoola aa 
against their counterparts in aided echoola. Urban area 
atudenta ware found to ahow almllor trend of relatlonehlp 
between iatelleotuel development and achievement in eoience. 
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For rw»l 4r«a th« Oorralatlon rmrud. from 
0*076 to 0«684» Th* only Bi£Blfle&t>t correX&tion vas 
at tranaitiofiaX ItvaX of goTornmo&t aohooX studonta. 

In rural aattiufa both goraraaaat and nldod soJboola 
haT« ba«n appaarad t© glra dua amphaala on tranaitional 
laval, Oovarnmant anboolB auparcade tha aldad onaa in 
thin raapact, 

Folloviag noBolualona may ba drawn* 

Min aidad acboola of urban araa and total 
aampla eonerata and formal oparatlonal lawala 
of intallactual ioTolopment van hlgbar 
ralatad with aohlaramant in acianoa than 
thalr govarnmant aoboola oountarparta* 

« tranaltlcmal oparatlonal lavel waa aora 
aaaoelatad with achlavamant in eolanoe for 
atudanta of gorarnaant achoola against 
attdanta of aidad aohoola. It waa trma for 
sohoola Irraapaotira of thalr locations* 
fbua os tba baala of abova finding tba hypothaala 
which atataa that* 

'*Chara is lo Signlfloant Balatlonahlp Batwsan 
iohia-ramsnt In Solanos And Lsysls of 
Itttallaotnal Bsaslopasnt of Studants af 
SovarnsMit mnd Aidad Sohoola;** 


la parti sly acoaptsd 




Aggr**at* A0hl*Y«»*nt »Jid L*v*l« of Intellectual Developaent 


Tba foXTaXatinna compoutad tcT tha relationahlp 
batwaanacgragata aobiavanant seoraa and datlarant lavala 
of Intallactual daTalopsant tIe, foraal^ traAaitional amd 
oonorata «»|>arational lavala^bava baan praaantad in 
tab la XXxn« 

¥abla XZXVl abova tbat aSS^*(Srata achiarsaant aooraa 
and laaala of intallactual davalniwant of atudanta of 
urban^ rural and total aavpla «ara aiffnlficantly ralatad 
th# ralationahip vaa hidbar in oaaa of tranaltional 
laral atudanta than tbalr concrata and fornal oparatlonal 
lavala counterparta In urban and total aanpla. Bovavar 
in oaaa of rural atudanta at fornal level the correlation 
vaa found hidhar than Uttar concrata or tranaltional 
lavaX atudanta. 

With rtfard to ear, the level of intallactual 
davalopaiant of both boya and d^rla ware found to 
ooutrlbuta aigziifioantly tovarda aggradata aohiavamant 
in total aanpla., ralativaly vaakar ralatioaehip vaa 
obaarvadltt oaaa of girla than boya for agdragate 
acblavaaiattt vith lavala of intellectual davalopnant 

In urban area the aggragata aohiavaaant of 
girla vaa not related to intallactual davalopnant at 
fomal oparational l#vtl» fht'rdlationablp of aggregate 
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aqhl«?«»0at of sirU irith lfit#UiOtUAl detolopiant 
WftO hlfhar At trAAttitlo&Al laval as AgAl&st ooncrsts 
ItVil of intfllACttuil dsvtlopAe&t « 

Ifl xvctaI ixoa> xslAtionoblp bstween Aggtsgatt 
AOhlAtufiit And coaoTAti optrational Isvti of girls 
WAS not slgaifloaat« 

On tiiA llAliA of tbs AbovA obsAerstlon following 

nain findingt any b# drAwnt 

-'iattllAOtUAl dAVslopBAnt was XAlaiAd 

XilAtiTAly norA in oaaa of beys than girls* 

* 

* higbir tbs IntAllsctuAl dsTAlopnent of tbs 
Atudsats Bost lilcAlybood would bo of blghor 
bAlng tbA AggTAgAtA AOhiATABAnt, 
thus on tbs basis of abovA findings tbs bypothist 
statfs tbat] 

*^bArt is Id Slgnifioant bAlatlonsbip 
BstwAsn lATils of IntAllAotual OstAlopBsnt 
of Tbs StudAfits tfith Tbsir AggragntA 
iohlAWAnant ScorAs," 


is rajActAd, 
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ted Intillactual DeT.lopsDant 
Of Stiidaatt ot flofarnaant imd Aldad Schools 

It la avtdant fro» tha table XXXTII tha ooafficiants 
of corralation batvaaa sggragata achlavamant and laTols 
of Intallactiml 4a‘7aloiNia&t of stiadaots studying in 
gogarnttant and aldad aehoola of urban and rural araas 
and of total aaapla aara poaitlva and signifioant at 
0*01 laral of algnificanoag. wbich raprasantsd lov to 
aodarita* Hovavar, in rural area transitional and foraal 
lavals of Intallactual davalopaant of atxidants of 
govarnnant scbools was found significantly ralatsd with 
thair aggragara achiaaanant* In aldad aohools eonorata 
ISTsl of intallactual daralopaant of tha atudants vaa 
found significantly ralatad with thair aggragata 
aohiavaaant* Banainlng all othar coaffiolanta of 
oorralation baiwaan aggragata aohlaranant and intallactual 
daTalopataat of atudaata wars act algaifloaat. 

For urban and total sanpla, it nay tharafora be 
tafarad that ooaorata and foraal operational studaata 
atudylttg in aided sohoola vara gainer In aggragata 
achiavaaaat aa against studants of govsraaent schools 
at thair aaaa lavsls of intallactual davalopnant * It 
saans apperejaflata to say ,(aB has slrsady be nsntionad 
earlier) that anvironnant of aided schools provide 




siSAH tonr tf xhuiihot jowss suiiaiiduos 



MU KW or aiQiiixciBci 







232 


illfhtly eavironaent to attideats «t 

conerat* and fo^aal Itvala of latallootual dovelopaont 
fACilitfttlaf Mjgrh«r af^agata achle'reaant than th<*t of 
govarnaant aehool atudanta at tha raspaotira larao of 
intallactual davalopwat Howaaar, aavironnant for laaraing 
In govarnt&ast acliooXa waa found favourabla for atudaata 
at tranaitlonal laral of intallactual daralopaaat »ith. 
iragard t© thair aggragata acbdavanant aa conpaxad to 
aidad aohoola« 

A eloaa acruitiny of tabla IXXVII taraala that in 
rural araa anairoimant of aidad achool uaa found atiiting 
to tha naada of atudanta at oonorata Xaral of intallactual 
daTalopaiant landing to thair hlghar aooraa in aggragata 
achiaYanant* Sinilarly anvironnant of gorarnnant achoola 
aaa found in favour of atudanta at tranaitlonal and 
foraal lavala of intallaotual davalopoant to aacura 
hlghar aooraa in aggyagata aoM,avaaant. Houaver, oonorata 
laval atudanta of aidad achoola ahowad ralationahlpa 
with aggragata achlavanant aooraa* On tha haaia of ahova 
obaarvation it nay ha oonoludad that: 

anvironnant of aidad achoola la helpful 
in pronoting higher achiavanant of atudanta 
at oonorata and fornal lavala of intallaotual 
daralopnant aa conparad with govarnaant achoola. 
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- ♦Btli'oaiwt of gOTiTanont aohooX# faraur 
•tttdittti at traatltional 1ml of intollictual 
divilopnaot to aohlm hichor acoroa in 
acsrogati achiatonajit as agaiaet aldad ocIiooIb* 
* ta rural araas gownoent schoola providf 
rtlativaly bgttar aaans of Idghar acMaToiant 
to atodiata at traatltional Imlt of 
InttUactml dmloputnt^ vhila aldtd tchoole 
appaar to aait coaorato Itrel otuddata to 
far at achifYaatnt it ooactratd. 

That on th# baait of abort findingt tht 
hypothtalt which aiatta thati 

^htrt it Vo Sigaificaat Rtlatloaahip 
Bttwtta Iggragatt iohltrtaoat lad larela of 
XatiXlaotual Ptralopatat of Stadtata 
of Oovtraatat lad lidtd Schoola»** 


ia ra^tetid# 
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E*LA*10K SHIP 

IHTKLXJlCPIlAX BBTlLOUfSHT OP THE STUBBHTS A HP 
SOCIO-JHCOHOHIC STATITS OP PAESHTS 

Tlk« (ixtaU't of v«lk1;ioaBhlp bstwAMi InbBllectuaX 
<i«TBlop]ittab of ‘tbo •‘tudoD'^B ooKponsii'ta of sooio-* 

• cotiomdlo bocic ^ouad havo baozi sbndod and prooentod 
a a folXowo] 

Intolloctual Pr^rolopaiant of Studonto and 
Sdtujotion of Pathoro* and Mothara* 

Tabla XXX7I11 ravaalo tba ralationahlp batwaan 
fatb*rB*/jaotbara* aduoation and IntallBCtiial davalopnant 
of tbair chlldran* 

Por tba total saopla*^ tba oaffloiants of 
oorralatlon war a found to ba ranging from 0*239 io 
0.400. All repraBantiag low poaltlwa corralatinna, but 
signifloant at «01 laval of aiipiilfloanoB. 

Tba oontrlbution of fatbara* aduoMtion towarda 
intallactual davalopnant of bopB» and tba contribution 
of nothar*B adueatlon towarda intallactual dawalopnant 
of gixla, waa higbar than tba ear oppoaita to then. 
Baaidas,i tha contribution of nothara' aducation waa 
found to ba biLgbar than that of fatbara* aducation 
for both boya and girla. It nay* tharefora^ ba 
intarpratad that mothara* adnctoatlon play bay rola in 
tha Intallaotual dawalopnant of tha ohildran and that 
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|h« ♦iucatioa of fatlier/aotlier oontributa reltttivaly 
*ora for tha ohAldratt of thair awn aex. It »ay ba eonal 
coaaidre* aaft to aay that highar tha aducation of tha 
paraat# sora Ilkalyhood of attalaing formal oparational 
laval by tha ehlldrao and ▼ica-’raraa. Tha chancaa gat 
furthar ineranaad with tha iticraaaa in tha aducation 
laval of ttothara. 

Tabla XXXVIXI furthar indioataa that tha axtant 
of tha ralationahlp batwaan fathar/mothars* aducation 
and IntaXlaetual daaalopmant of thalr ehlldran waa foMOd 
to b# ralatiwaly hlghar for tha childran studying in 
aidad aehooXa aa eonparad with thairr eountarparta In 
gorarnmant achoola^ It may ba due to tha fact that 
paranta hlghar in educational atatua parfex to aand 
thair ohildran to aidad achools rather than gowerxment 
onaa* Bara it will not ba out of context to uantion 
that aidad aohoola aaan to contribute more than 
gowarnnant aohoola tovarda tha intellaotual dawalopmant 
of atudanta i«a» tha chancaa of atudenta reaching tha 
formal ataga incraaaaa with the entry of a child into 
aidad school aa against a gowarnment «aa. 

It ia alao aTldant from tha table that the 
ooafflelanta of correlation for urban aample range 
from ,240 to .lO?. All thaaa Taluee ware significant 
at ,01 laTal of aignifloanoe and rapraaantad low position 
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corrtlation th« adueatlon of fathor/notbora' 

and th« intallaetual davalopaant of thair ohlldraa. 

It Indicata* tba aaa« trand aa In oaaa of total aanpla 
Main finding nara aa folloi»at 

«• contribution of aotbara' aducatlon waa 
bighar than that of fathara* education 
towards intallactual davalopment of children 
and that it h-td relatiraly more influence 
on the children of the aame aa* aa the parenta, 

« aided inetltntiona contributed nora than 
governnent Inatltutlona towarda the intellectual 
growth of the etudente, A look at table XXXVIll 
with regard to rural aampie, roTaals that the 
ooafficianta of correlation range from 
-0*147 to 0,706 fear Tarioua groupa of etudente 
It may be notioad that mothera* education wae 
fetmd to here no oorralatlon with the intellectual 
davelopeiant of boya and etudente neither 
go^ariuMint or aided echoole* HoweTer 
in oaee of rural giria a high poealtiwe 
correlation to the tune of 0* 706 wae 
obeerable significant at ,05 level. It 
glTee rlae to the inference that the higher 
the level of mothere^ education in rural area 
higher would be the obanoea of giria reaching 
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At thi fornal operational level of thinking 
•ltd vioeooeroa, Kotbere* education ras found 
to have nothing to do inth the education of 
hojrn and indicated indifference to type of acboola« 
fathera* education on the contrary waa 
found to have aoae impact on the intellectual 
davelopnent of the boye, while there vae 
a negative influence in elnilar weightagea 
on the education of girle* It may be due to 
the fact that even the educated fathera* 
in the r-ural area donot encourage glrla* 
education to an equal level aa that of boye» 
Significant influence of fatbere* education 
on intellectual development of children wae 
aeen in oaae of aided achoole. It appears 
that perhaps aided achocle provide relatively 
more opportunltlee for the intellect to 
blooeoa even in rnral aetting, 

Thue on tha beela of above findings the hypothesis 
which Staten tbatt 

*Shert is Vo Significant Belationshlp 
fiatwaan Xntallactual Davalopmant of Students 
And Vdueatiott of Far ants f** 

le rebootad* 
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Ot Student And 
Oticupntlcm* Of Vat here*/No there* 

Xn tehle XXXXZ jarneents coefficient 0 of 
correlfttion betveen intellectual development of etudent 
and occupation of fatherei/mothere* , 

for total sample all ooeffloiente of correlation 
have been found to indicate relationship significant at 
«01 level of significance vhioh range 0*223 to 0*334* 

It give# rise to the inftfence that tbs higher the 
occupstion of parints higher voulA he chanoes of their 
yards attaining tha formal operation level of intellectual 
development and vloeoverea. It se(>ma that the higher 
level of occupational status of parents acta as a 
motivating factor for ohildren to reach higher 
intellectual development, perhape greater faellitles 
•re being provided by auch parenta, generating battar 
educational environment* Thus the parent (father and 
mother together) occupation seema to hava positive 
contribution tovarde intellectual development of the 
children* 

The contribution of mothers* occupation appears 
to be highmc than that of fathers* tovsrda Intellectual 
development of varioua groups of students, via* girls 
and students of government and aldad mohoola. 
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th« t*bX# XXtdrx&lBO ahowa that tha childran 
fron high ocaupatlon group parauta derived uora advantaga 
if placid in aidad aohoola than in govamnant aohoola 
and parhaoa low ocoupaiion group paranta children aaam 
to be alightly laaaar when intalleotiuil davelopmant ia 
coaidarad, 

Xt ia alao arkdant fron table ISlaKthat ooaffloiaata 
of Correlation for urban aanpla ranged from 0.193 to 0*340, 
411 thaaa corralationa war# found algnifioant at *01 laaal 
of aignificanca and thaaa rapraaantad low poaitiwa 
eorralatloja* Correlation for urban aanpla indicataa 
the trend aiallar to tha total aaapla* Thua nain 
finding nay be oonoludad aa fallovat 

« higher occupation of paranta leads to the 
likelybood of attaining fornal operation 
lawal by the ohildran and Tloe*.werea* 

*. higher occupationa of Mothers contribute 
More in intellectual dewelopnent of the 
children aa oonparad with fathere* 
oontribution in ease of urban ohildran* 

*. wards of parents with bighsr ocoupational 
status asen to derive More advantage fxon 
aidad aohoola whan oomparad to governnant 
aohoola* While opposite ia tuna in the 
oaaa of low occupational status parents' wards* 




Farther ****lj»tiOB of th# tabU abova that 
ooafflelanta of corralatioa bataaau eecupatloB of 
fathara»/»otJiar** and Intallactuai davalopmant of 
atudaista of rwal acboola irara foxmd to ba rattgod 
batwaaa 0,045 to 0,41l, fh«aa rapraaantad bo 
B alatio&abip for mumm group aad rery low to vodarata 
ralatioaahip for otbar groupa. 

Th* tabla farthar ravaala that tba ooraalatlono 
batwaan fathars* oooupatloba and Intalloctual daralopaent 
of tba chlldran vara found to rang* batwaan 0.155 and 
Oi495 rapraaantlng wary low to aodarata poaitiva ralation* 
ahip for wari&ua groupa, Tba oostribution of fatbara* 
occupational atatua waa ralatdraly aora In oaaa of girla 
aa againat boya and sldad acbool aa agalnat govarnnant 
acboola. It aay, tbarfoCa, ba Intarpratad that blgbar 
ocoupatgonal atatua of tba fathar oontributas poaitivaiy 
towards intallaotual dawalopnant of obildran avan 
in rural araa, Oirla and atudanta of aided acboola vara 
tba baiMfiolariaa with ragarda to intallactual dewalopaiiant 
wia,4ii via fatbara* occupation, 

Tba ranga of oorraintlona with regard to notbara* 
ocoupation in rural araa vaa «0*251 to 0,102 rapraaaidfing 
low ralatioiMibip, Indapandanoa of notbara oooupational 
atatua , ZntallaotuaX daraloiuant aa in oaaa of boya , 
atudanta of aidad aoboila and total rural aanpla. 
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low poaltiTo la t Iona hip waa ohaarrabla with 
ragrarda to atudant of (ovarniiantB Inatltutloa whara 
Inex'aaaa ia Motbara* ooettpational atatua appaara to balp 
Imoraaaa tba ihtallaotoal dawalajMent of tha stxjdanta. 
Though not aigttlflcant low hagatlwa oorralatioa hatwaao 
aothaV’a* occupational atatxia and Intallaotual dawalopnant 
of gix-la aignifiaa an inraraa relationahlp hatwaan tha 
two* It appaara to indlcata an anonoloua situation, nay 
ba dttt to a wary aaall aaapla (l m a)» 

Thua on tha haaia of ahowa findings tha 
hypothaaia which atataa thatt 

**Thava ia io Signlfloant Kalationahlp 
Batwaan Intallaotual Bawalopnant of 
Tha Studants ind Oooupation of Parantai* 

la partialy aooaptad la favour of rural glrla* 

Xntallactual Bavalopabant of Studanta Axul 
Thalr Faranta* Xaoona 

Tabla XSt ahowa corralatlons hatwaan par ant a* 

Incona and intalXaotual davalopnant of tha aclanoa 
atudanta* For tha total aanpla, oorralatlon war a found 
to ba ranging to 0*464, all rapraaantlng 

nodarata poaltiww eoMWilations aigniflcant at ,01 lavtl 
of aigniflcant. 
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n25n?£SlIS H COaillUIlOiS BSrVlEI IirTBLUCTtlAL 
i>B7fLO!*itBXt 07 tat attaurts aid tHt iicohk of 

tflUH FIRBRS 


IttiLUCtOAl. 


Fiftnts IICOMI 
t 


Mill 


loia 

590 

mvi 

3«2 

aomixiFT 

545 

AIDKD 

949 

tot A 3 * 

Bn 


0«902 

0.4/f 

0.44f 

o.sff 

0.4«f 


latAL 

Boia 

126 

0.106 

otxis 

006 

0.112 

oontmir 

tn 

0.096 

AIDID 

029 

O.Ait 

tOfAI 

194 

0.100 

■com 81MMJ 

DOTS 

656 

0.4#^ 

911X3 

m 

t>.*SS 

aormimm 

654 

oaH 

AIDBD 

972 

0.5« 

tot Al* 

10^ 


i>mu or sionncBcii • ■ .os ■ ** > .01 1 
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Th« total mplo oorrolationa ahoir that paraato* 
iacotia war# found to b« al«nl£icantly aasociated with 
th# initllactual da’aalofaiaat of thalf vaprds, Itha aetata 
appaara to ba taua for groupa of boya, girla,atudanta 
in tovarnaant and aidad aohoola. It aay ba oonsidarad 
aafa to aay that h t i f h ar tha inooaa of tha paranta aiora 
likalyhood of chlldran attaining; foraal operational 
I aval. Paranta* inoona aaaa to influence the Intellectual 
davalopaiant of atudanta relatively aora in oaaa of boya 
than fl^ls* Alao tha ohildran of highar inoeana g;roup 
paranta* appaar to driva rora advantagae if placed la 
aidad achoAl than their eountarparta in govaraaent 
aohool and parhapa loa incona group ohildran saan to be 
aoaauhat looaar ao far a» intallactual davalopnant in 
oonoaraad. 

It la alao avaidant fTon tabla XL that tha 
ooaffiolanta of oorralation for urban aampla ranged 
fron 0.440 to 0.&02* All of thaat oorralatloaa uara 
found eignificant at .01 laral of algniflcanca and thaae 
rapraaentad nodarata poaitir# eorralatlona batwaen tha 
aducation of paxanti* and intallactual davalopaant of 
tha aoianoa atudanta* It indloataa a trand alnilar to 
tha total aaapla* fhua tha aaln finding nay ba auttaariaad 
aa balovt 
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•oositribtttloa ot 2 »r*iitB< incom* iras 
hishBX* ‘tov&rda lataXl^otual d.B'VQiopnen't 
of tb# boy« thaa that of tfLrla(0.5oa agaiaat 
0.447). 

*• ofalldi'aa of par ant a* hariae hlghtr iaooaaa 
croup d«riir«d aor« advaatagta vltb ragarda 
to thair iatallactual davalopmaat ia aldad 
aohool ahiltt Xowar iaooaa group childraa 
aaaa to ha diaadTantacad. 

A oXoaa araalaatlon of tha tabla raveala that 
tha ooafficianta of oorralatlon batwaen paraata Incoma 
and intallaetual davalopaant of tha atudanta, of rural 
araa wa'efouad to rare* froa 0.036 to 0«4$^6. Correlationa 
batvaaa paraata* iaeoaa aad latallactual davalopmaat of 
tha atudanta of aidad aohooX of rural araa was found to 
ba aodarata aad poaitlva aicaifloaat at 0.0t leval of 
aigalficaaca Tha ranadning owrralatiiona wars found to 
ba of aary low in odoa of boya» girls and aided schools. 
Thar# was no auob ralatlonship fouxd in govarnaant schools 
thasa corralatiotts aaan to giwa riaa to a oonolusion that 
ia rural araa* tha intallaetual dawalo|»tent of chlldran 
in govaernaiant sohoola is indapandant of tha Incoma of 
thalr parants* HovaTar* in tha casa of studants of aidad 
schools parents* inoona has baan found to ba raiatad 
with the intallaetual davalopaiant of tha scianoa atudanta. 
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ottship ia alnoa^ of aema nagxil'tudo for 

bojro atid glrli* 

lb nay bhaTafoya ba l&farad thab parents Incoue 
poaitiyaly contribute townrda intallactual daaalopaieat 
of children bo aoaa extant in rtcral area as wall and 
its ittfltttaca is ttnl£*r» for both boyo and girla. 
Besides this aided schools appear to be favourable for 
the Intallactual davalopnant of the children belonging 
to high ineoBs grcup fsBlliae. 

Thus on the basis of above findings the 
hypothasis whlaidi stataa thatt 

"Thara Is ®o Significant Ralatlonshlp 
Batwasn Intellectual l)evelep»ant of 
Studante And Their Parante* Income;** 

is rejected. 

Intallactual BavalopMant Of The Students And 
Sise Of The fAmiXy 

In order to ascertain ths extant of the 
relationship hstirsen Intsllsctual dsvelop»snt of ths 
students and si as of ths faaily» oorrelaticns haA» 
been oonptrted* The obtained corrslatlous ere reported 
in th» table XU » 

Tor the total aanpXa ooeffioianta of oorralation 
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XfLBLS XLZ 

OORRSXaTI^ONS BEIVEBN IN'tSXXECTUAX, 
X»SV£U>P)‘1JSNT or TBS SIVpBM'tS AND 
SXZS OF TUB FAMXrV 


INTJ&LLBCOP- 
UaX. DEVSZ/^ 

N 

FAMILY 

UKBA,N« 

BOYS 

530 

«« 

-0*147 

GXRIS 

362 

-0,f^ 

GOVBiiNMBNT 

543 

-0* 

axdxd 

349 

-0,1^ 

TOIAI- 

892 

-0, i4r 

aURALl 

HOYS 

126 

-0.032 

OXBXJ& 

008 

-0.492 

OOVJ6RNHENT 

111 

-0.095 

AXZAD 

023 

0.187 

^XAX 

134 

—O. 062 

UDIAX SAMFXB 


BOYS 

656 

-O. ,*6*^ 

GXRXS 

370 

-0.1^3 

QOVUfcJiMrJ^T 

634 

«* 

-0.193 

AXSiBl> 

37» 

-0.153 

XOTAS* 

1026 

-0.176 


UBVXXS or SIGNiriGAKOBt * w • 


05 I *• » *01 t 
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%f#r# fottXKl to b# Tinging fro« -0.193 to -0,153, 
ttll rofirottontlsc i«%r aogotliro ooxrolationo oignifloant 
ot *01 l*v*l of olgnlftOMit fox' YastlouB 'group vlOf bo 3 ^ 
glrla otudonttt of ffomorxinont mad oidod achoola. 

Ou tbo boals of abovo oorrol&tloua it may b« 
aaid that larga aiaa of faaily hampara tbs iutallactual 
davalopMCUt of tha atudanta. Thla nay ba baoauaa of 
tha fact that ta tba larg aiaad family avallabla facilities 
are aharad by aora aaabara aa aoaparad to auall aiaad 
faally^ iatvcra loaariog tha quality of anyivpaneatal 
diapoaal of tha atudanta it »ay ba intarpratad^ that 
atudaut balovging to a aaall family aara in adTantagaous 
posit ion so far aa iutallactual do'yelopment in concaruad. 

Coaffiolanta of oorralation bataaen Intallectual 
davalopnant of girls with aiaa of family has been found 
slightly hlghar tbaa that of boys (-0.183 against •^.169) 
It nay ba lofarad from auob oorralationa that In ossa of 
girls tha blggar slaa of tha family axerta mora 
datrlmantal Influanca on Intallactual daaaloimioxLt as 
oomgarad to boy. This ralationship is not surprising 
baoauaa in a larga alsad family* girls hsTo to shara tha 
domaatic work gstting laaaar tims for harsalf than that 
of a boy bslonging to a similar aiaad faatlly. So it 
may ba fairly to oonoluda that in a family of large 
aiaa, girls srs mors dsprirsd sith rsgarda ot intsllsotual 
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thnn 

FiJiiXy «ii« to inflxtoiioi tho intollootual 

dirYolopAottt rolotivoly moatm 1 & oas* of atudonta of 
ffOTorzuuiiit cofaool* Zt mlj bo cofisld«r«d safo to say 
that th« oblKlroa of largo fually alxe darlro rol&tivaly 
aoro advatttag* in pl«o*& is aided sohool than in the 
governaent echool* 

Coefflei ante of oorrelatlon between the alee of 
faally and iatelleotual derelopaent of the studanta of 
urban area are firaaei^ted in the table XLX ahloh ahowa 
low negative relationablpa ranging fron -^.147 to 1^3 
algnlfleant at 4 OI level of aignlfieanoe. 

In eaee of the urban atiaienta and for both aexaa 
tranda aiallar to tha total saople ha*e been foxmd* 
ffovever in the eaee of type of aohoola trend waa found 
to 'be of raverae nature* 

Table XMC farther raveread the ralationehip 
obtainad for rural aaaple whloh range froa -0,492 to 
O.IB?. Intellectual development aeeae to be alaoet 
independent of faaily aiae in eaae of boya, etudanta of 
government achoola and total rural aaaple• Hoderate 
ne gativa ralationehip may be cjheerved in case of gtrla 
wher# tha ineraaea in faaily aiaa fWaaro to aavaraly 
hamper their intallaotual daralopaant, thia aay be 
baoauaa of both, tha attention granted to girla in rural 
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W**** Ability (if oppartuni'tl.iiB condsnolYB to 

proper lntftll«atuil growth^ On tb« contrary a vary 
low pooitiT* ralatloBOhip botwoon family alee and 
intallactual daYeloieiant, in aided eohoola haa been 
obaerable which la not elgnlfioant. it alao Tepreaenta 
an anonoloua eltuatloa that nay be due to aampling 
flttctuatlona^ 

Thue naln flndlsga nay be concluded aa belowx 

-• children belonging to aaall Bleed family 
appear to derive more advantage with regards 
to their intellectual developnent, while 
children of Itfrge eised family aeema to be 
dieadvanta#eoua« it holda good for the total, 
urban aample and groupa of boya and glrla 
and atudenta in govarnment and aided aohoola, 

» glrle from bigger familiea aeem to be 
relatively more dieadvantageoua than boya 
with regarda to thalr intellectual development* 
Thus on the beele of above findings the 
bypot he ai a whioh etatea thats 

"There is JTo Slgnlfloant Relationahlp 
Between Intelleotual Development Of Student 
dad The SLae Of Jnmlly i" 

ie rejected. 
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D«T«lDpK«nt of Conoral And SC/ST 
Stud*nt« With ^h*iT Soclo-Icottottlc Book Ground 

fnBl* XUX novonle fol&tionahipa of intoliectual 
d#v»lop«»nt of otudoat of (l> eonoral oatogory and 
(11) «cb*dul«d oaato and sohodulod trlBoa with (a) 
odueatlon of fat bar a*/not bon a* (ir) oecupationB of 
fatbaro*/«othara» (e) paranto* inooao and (d) fanlly 
•ieo. Thao* aro dioouoood la tbo following poxagrapho* 

•ducatioa of fatb«r»*/aoth«ro* t 

Tha ooaffloianto of oorralation botwooa Intallaotuai 
daralopnant and aduoational otuatno of paranto* haro boon 
found froa «0.0$f to 0*549 for ganwral/SC/ST atudonto, 

Ifor urban and total aoaplo* paranto* odueatlonal status 
eotttrlbuta ralativalj aora tovarda Intallectual dovalopti’ 
«aaat of tba otudanto of ganaral oatagory ao against 
thsir SC/ST oou&tsrparts, «• . . 

la rural asttings tbs aothsrs* aduoation la gaasral 
oagsgory and fathara> sduoatlon in SC/ST goatsgory 
appsarad to ba aora assoolatad to tba intallaotuai 
dsvaXojaiant of thalr oblldraa* SUbgbt positlTa trand 
hssi bsaa obaarvad witb ragarda to intallaotuai dayalopuant 
of rural oblldraa fatbara* adticatlon la ganaral 

oatagory and stotbara* aduoation in SG/SfS oatagory* 






^ 0 8 

CO 5 f- 

6 0 d 


ift ^ 

i?i 

j • * 

0 p o 


8 S ^ 
« « • 
OOP 
» 


»* t\i t- 

h 10 w 

^ t u 

j * * 

OOP 


a » « 

ft) t“ 

d d d 


ft $ A 

f* 0 I* 

• t I 

OOP 


5 ^ 4 
t S 

o y 




254 


Tbi ir»r« not significant evea at .05 laral 

of aignifloaiiot. Mothara* aduoation in oaaaa of SC/ST 
atwlantt in rural araa aaaaia to oontributa ralatiyaly 
aora than fathara* aduoatlon towarda tha intalXactual 
daraloi^aant of ehildran, contrary to this in oaaa of 
ganaral catagory fatbara* adneatlon play a doainant 
rola lo tha Intallaotual daralopatant of thalr ohlldran. 

Paranta* occupation 

V 

Tabla XUl iadieataa that ooafflelant of 

f 

oorralation batvaan paranta (f'?tbara*/«othaxB' occupation 
and intallaotual daralopuant of tha atudanta Tang^ 
batvaan «0*06a and 0.432. 

A cloaa atrultlny of tha tabla XLXX raraala* that 
tha contribution of tha nothara* occupation in urban area 
and fat bar a* in rural «raa waa ralatlvaly higher towards 
tha intaliactual davalopnant of thalr ohildran balonglng 
to althar i^naral or 8C/sT • 

Porn tha abort obaarratlon it nay ba oonoludad 

that t 

-paranta* ocoupation vaa slightly nora aaaociatad 
Kith intallaotual daraloimant of tha ganaral 
atudanta aa oonparad to flC/ST atudanta In 
total nanpla 
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P«r«&ia* tneomm 

It b* &otio«d fro* tab la XUl that ooafictaata 
of oorralatioa hatvaaa jiaraata laooaa and Intellaotual 
daaalopaiattt of atndanta vara foimd to xnagm betvean 
0«079 to Ot.465B Xt Indioataa that paranta* inooma 
vaa poaitivaXy ralatvd with Intallactml deralopnant of 
atndanta axeapt in eaaa of cantral studanta.of rural araa 
whara paranta iaoona and tntallactual doTelopmant of tha 
atudanta appaarad to ba indapandant , 

So it nay b4) eonoludad ibron tha abova obaarvation 
that hlghar tba ineom of tha paranta nora lllcalyhood 
of attaining fornaX laval of intallaot\ial davalopnant* 

Tha tabla XUl alao ahova that tha ralationahip of Ineona 
vlth intallactnal davalcjMiant waa highar in oaae of 
yanaral atudanta than that of thair SC/ST oovintarparta 
vith rasarda to urban aanpla and total aaapla. 

Siaa of tha yanilyt 

Tabla X3U1 furthar indioataa ooafftclanta of 
ocrralatlon batman paranta* inooma and iniallactual 
daralopaiant of tha atudant, vhieh ranga from -0.175 
to 0,129« Itttallaotoal daralopmant saama to ba almoat 
Indapandant of family aiaa in caea of rural aampla 
and also for SC/S* atudanta of urban araa. Vary lov 

nagatlm oorralatioma may ba obaarvad In osaa of ganaral 
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etttdidiitt of wbAtt 4»d total aaapla, . tha inoraaaa 
in fMlly tint appaara to banpor tb» IntaUactual 
dfTclopMant of tho atudanta of gontral ootogovy* On tbo 
coniftry a Tory low poiitiTo rolationohip has boon found 
botifotn fonlly iist and latollectual darolopnont of 
SC/3t atttdOBta, of total aanplo, which vao not oignlflcant* 
fho »aia fladlnga aaorglng out of tha aboTo 
aioeuaaiona nay b« auMatnlaod ao bolows 

•blggor fnaily aiao banpora the Intellectual, 
dovolopaoat of atudenta of general category 
in relatitely groator magnitude thaw SC/ST 
atudenta« It nay be to the fact that 
their(goneral^eategory) Conacioueneae with 
regard to inplication of bigger fanlly alae 
vat ralatlToly higher as ooapared to their 
SC/Sft oountarparto. 

On the baaia of aboro findinga tha hypothaaia 
which atatea thati 

*Th«ra la lo Significant Balationahip 
Satwoan Xntallactual havalopaent of 
donaral ojid 8C/ST Student a And Their 
Socio^oonoaio Babk Qfround;" 


ia redeotad* 




BXfF&iK£lN*C£ IK THE COMTONENfS Of CREAHVXTY OF 
VAJRIOUS CROUPS AT DIFFERENT LEVniS OF INTELLECTUAL 
DEVELOPMENT 

la order to teat the Bignlflenace of 
difference in cr^,ttlvity at different levels, of 
Intellectual develoiiment Bthlevement in mathmutice 
eclence and ecuresete echlevament* *t> test for 
pair httve hecn esployeU and the Same le presented 
under the floo^in,^ headltit,»i 

(i) ei^ifiesjftoe of difference in components 

of creativity of various £^roups« 

(il) eilpixlicantte of difference in achievement 

in nathenetics science and a^grugate 
achievement in all school subjects. 

'i 

The dlfferwoee have been studid for the urban 

I 

rural and total sample have- been presented as follovss 

Various Groups Compared on Components of Creativity 

In order to asaese the significance of difference 
In components of non-verbal* verbal and total creativity 
between different groups of students at various level* 
of intellectual develomient tritb in urban* rural and 
total Sample* •t* ts«t of significance of differences 
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b(»tv*.«n ai«an» \tmTm iippll«d« Th® obtain * t' values 
for groupe have been presented under the folloving 
sub»headlJng»« 

Dsble ZLIZZ Indicates comparlslons between 
three aets of intellectual development vlzi 
transitional versus eoncret«« formal versus 
concrete and form-il versus transitional for rural, 
urJioti and total samples in rsspect of various 
coi",^jn«nts of verbal, non-verbal .jid total creativity* 

Cureful ex ir.lnation of Ikble XUXX reveals that 

the * t* Values ranged from 4*09 to 28*79* 0»l0 to 08*13 
# 

and 4*83 to 29«68, for urban,rural and total sample, 
respectively for p.ired compHrlsions stated above. 

For urban .^nd total sample all ' t* values were 
found to be sign if icon t at .01 level of signifloence 
It way M« ij-terpreted that students at tDinsitional 
level of intellectual development dif1ered significantly 
with thvir countsrp rts at concrete level of thinking. 
The students at formal level also differed 
signlficantly i,±th oonerete level students* At 
fottoul level, students were significantly different 
with traneitionnl level students of verbal, non,verbal 
and total creativity* It seems fair to assort that 
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8tutl«at« At fonsnl Itivel of intollectual devalopmont 
vore oi.jExii.i'lco.ti tly »u.>«i*ior to ottiJo .ts o't tx'anol'tlonal 
and ooncroto lovol* and also that trnsltiooal level 
students were sl^lficantly superior than concrete 
level studsnts with regard to verbal, non-verbal and 
total fluency total flexibility, total originality 
and total creativity* 

Xn Cues of rural studsnts slightly different 
pattern obssrvebls* Transitional level students 
•xcsllsd their concrete level counterparts in elwost 
all cow onents of vurbal» non-verbal und total creativity 
excepting for verbal fluency. Fontial level students 
appuw>rvu to be better than transition,.^ level counter¬ 
parts <«ith regard to non-verbal and total creativity 
in general and also in verbal flexibility and verbal 
origin.ility and total verbal cre tivity* It may also 
be noticed that formal level students woro found to be 
;»t a highor level with rejr.rd to verbal, non-verbal 
and tot.a orictiiality and total creativity along with 
verbal and tota flexibility* While eom.aring formal 
with transitional level students one m.-.y find that 
there were nou significant differences ,uiiong them 
excepting verbal end total originality whore 
transitional level students were seen lagging behind. 




0« th» ba»la of th« forgoing diacuselon of 
raatilta following g ncral «oaoIualon« a^em to bo 

**ijj uri^on »od total samploa formal level 
atudenta here auperior to transitional level 
student* who were inturn 8u^<erior to concrete 
level studenta wb«a compared on various 
oom«<oneate of verbal* non-verbal a4id total 
cruativity* 'Rius h-^hor .iMeuut of oro-xtivity 
CoUli be expecteJ frou foraal level urban 
Students und students in general* 

- w anong rurvtl students verbal* non.verbal and 
total originality wr^,- found to be highest 
among formal level students* seconded by 
transitional Isvel students* followed by 
oonorats level ones* Formal and transitional 
level students were f»»und to be superior to 
concrete level students in almost all aspects 
of verbal* nonwerbal and total creativity. 

but differences between transitional and formal 
level student* existed only with regard to 
originality* 

It eeeas sgpproprlate to say that urban 
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•ti'V'irotuitfat Appvars to hm favourabli. for tho growth 
of croatlvity iotallactual dovclopniafit* 

In rural at..»o»phara thalr pappoar to bo a llttlo 
oPi^ortAnl fcioo for fSuancy and floxibtlity to grow 
alongvlth intalloctual dovelopmontt 

Thuo on til a basis of ab<-v« findings the 
hypothosia wiilch states that t 

*Th«frs is No Significant Bifforence 
Of Croativity Among Ibo Students A.t 
Concretsi Transitional and formal Level 
of Intellectual Dcvwlopment*} 

is rejected* 

uoyssiviolrlsi 

Tkble XUV shows «t« ealuss of various 
com./onents of creativity pertating to hoys and girls 
of urbam* rural and total saopl* at different levels 
of m tell actual de.elopaent. Tbe • t» va3 usd 
represented in the table ranged from *03 to 10*01* 
.09# 59 1.93 and 0.11 to 10.92 for urban, rural 
and total sample raspsctivsly. 

A. olos# sorutiny of the table would reveal 
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w*!?® dlfi'®x*®nc®B bBtws^n 

boy* ».*3tl ji.lx'ls vXib X'®(ax'd to ooiuponoots of vorbal 
aitd totttl c»«ativlty» for urban and total aamplao, 
tha girl* ap,*ftar«d to bo Bignifioantly batter than 
boya »o aa vBrbal and total cr*i|tlvlty waro concamad* 
Girl# al«o aaoallod thair oouatarparta belonging 
to urban aotl total a.iieplaa with regard to total.''non- 
varbal creativity In general and non-verbal fluency 
111 particular* 

lloaevert no algnifiOant differancaa among 
buy# and girle cuuld be • kju In rural »attinge* 

Girla at concrata level of intellectual development 
vara found to be eignlficantly tat er than boye 
hj-th x-egard to verbal fluency* total flueticyf total 
originality and total creativity in urban and total 
eatflple* Ko aigoificant diffarencee could be noticed 
bat**eeu. bpye end girlei in the oomp«BantB of non¬ 
verbal creativity* 

'franeitional level girl* appeared to possesa 
relatively more amount of verbal* non-verbal and 
total fluency in urban and total eample. They vere 
aleo found to be aoperior than boya vith regard to 
verbal and total originality* verbal creativitj and 
total creativity in urban and tot».l aample* 
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Significftutly ntxiUlity could also be 

noticed eaoai; traleitiuttal level girla of the total 
«a»ple« 

Foxual opex'etiona^ levtl glrle appeared to 
be eigjiificactlj better at higher level than boys 
•dth regard to verbal, fJuency, originality and 

verbal creativity in urban and total eample. They 
did tatceel boye in non-verbal fluency in total sample. 

On the baele of above results it seems appropriate 
to infer th^t girls of urban area and the total sample 
ppseesft relatively more verbal and non-verbal fluency 
at all levels on IntelIsctual devolopnenti verbal 
originality# total verbal creativity and total 
ereatiylt> fem also inabundance among girls of 
urban arsa* They appearsd to be at per with 
ere tivity# hoiieverf verbal flexi-^illty was still 
more in oase of girls* In rural areas non discrimination 
could irs made among orsatlvity components of boys 
and girls at different levels of intellectual 
development* 

Thus on the basis of the above findings the 




bypQth«i»l» viliioh iitat«ft that f 


Is llo Significant .Difference of 
Creativity JMsonc Boys jUid Girls of Rural 
Vrban, and Ibtal Sample'| 
is not aecet»tedl» 


Govemnent and Aided Schools I 

'lAble 3Gt«V shows * t* values of favricus 
comionsnts r»i creativity prstaining students of 
govsnnreot schools and sidsd schools at different 
level of intellectual dsvelcpmeat for urban and 
rural students and also for total sample* The 

* t* values repreeented in the table ranged from 

• lu t. *07 ^9 k»60 and 0*51 to 4.06 for 

urUa«<i rural and total eamip^e respectively* Positive 
Cf) and neostiv# («■) signs indioats bias in favour 
of govsmmant and aidsd schools respectively* 

In urban sample differences between students 
of goveru^ient and aided schools vers* found to be 
si^nific-xit vith reg .rd to compouenta of verbal and 
total creativity! uberef aided school students 
appeared to be In advanial^ovs position* However^ 
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th* only *l«vl«t±,oja Mu* ou»«rvftbl« In ca«o of 

floxioilitj »t* v&luos w«r« not ■ignlficant, 

la c«»« of total rural swai^lo all obtained • t» 

valuo® ajpf>®*Ar*d to favour govornment schoola atudont 

a® asalaat aldod sobool counworpart®. Significant 

diii®r®«c®® i.ora ob»*rvablL- for flexibility 

cottpon#wt» of noa»verb®l» v. rbal and total creativity 

Al®o no elii^ if leant diff erono®® could be «een with 

regard to com oneot® of »on*“varbal creativity of the 

» 

etudaot® of gov« mt&«Rt and ald®d aobool®. 

Aided achool atudent®* aapecially beloicglng 
to urban ar«a h®re found to pos®*®® higher lavol* 
of creatiirity at formal optional level while 
t^ovenmeot aobool atudeote excelled aided school 
counterpart® at oonoreta level of intellectual 
development* Zt give® rlee to a blief that aided 
urban ecbool® provide relatively better environmaat 
for creative potential to grow at the higheet level 
of intellectual development whereas in government 
«ohool» creativity of concrete level student® get® 
•nhanced and at tranaitional level they appear to bo 
at par with aided sohool® and with regard to further 
Intellectual development they are bampred with their 


listi tationa* 
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For toiftl sajnpXOf the * t* ireluee Indicated 
al^llloaot dliieraxtcee bet%«een ifovemmont and aided 
achool* -ith r«e>rd to verbal, non-verbal and total, 
non-verbal and total . orislnallty,-verbal and total 
fluancy, total non verbal creativity, and total 
cretfi tivity • The aided achoole studentx seemeed to be 
better aith reg.ird to Uieae charHCterietica. 

At vardoua levels of intellectual development 
of studente in government and aided eoboolB, the 
Fellovlnc «ae noticed# 

Concrete level t^'vmxnmunt echool students 
appeared to be eisnificantly better thsui aided school 
counter«^arts Hith regards to non-verbal and total 
fluency, non-verbal fleai -iliti and total non-verbal 
creativity in urban areas and in verbal and total 
llexibilit^ An rural areas. In rest of the components 
of creativity the government and aided schooli'students 
appeared to be alike* 

IVaneitional level students of government 
and aided school of urba** aroa did not demonstrate 
significant differences in various components of verba, 
non-verbal and total creativity* Rural area students 
of government schools indicated their superiority over 

e 
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ftidttd icbooi «tucl«Qti to far aa non-varbai oriffluali 
and varbal and total naxibillty vorg concerned. 

forwal oporntiooal level appeared to dietinguieh 
.^gtween etudeote of govern,„ent and aided achoole in 
varioua coiijponeata of verbal and non-verbal and total 
creativity vhere ♦urban* aided echool etudents 
iiiuiiitaineU tbelr eutiorlority all through. 

An opi^oeite trend wga found in rural eetiingo 
vbere government echool etudente were found to poeoeos 
relatively more amount of verbil fluency, flexibility 
eJid to tel verbal creativity* 

Thue ftn the baile of above findings the 
hyi^otheeie wnich atntee tbati 

*There ia Ko Significant Difference of 
CrfAtivity Among The Students Of Government 
And Aided Schools*. 


is rsjected. 
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G«jgi«ral SC/^T jbtudantsi 

Tab2« XLVl aliovt »t* iralw#i of variou® 
co»p€«i«»t* of crotttiirity portalning eon oral and SC/ST 
otudaDta of urWOf rural and total oauplo. th« *t' 
valuoo roportad in tha tabla rangod from 1*83 to 3.49 
0*19 to 1.06 and 2*33 to 4«09 for urban r rural and 
total tampla apactlvaly 

For urban ioid total tampla moot of tha * t* 
valuta vara found aigulficant axoaptlng *t* value 
for aoii'*vartiul fluancy and flaxlblllty vhlch vere 
found in favour of ganaral atudente but not significant 
In Cut* of rural aaopla most of the ' t' Values 
vua found blao not alenifleant* 

On tha baaia «f above obsarvatlona it aeeme 
fair to aaaart that atudants of ganaral cateeory vere 
eieiiAficantly auparlor to atudanta of SVST category 
vith ragard to v#rbal» non-varbal and oreatlvit) i in 
urban und total aainpla* Howavar, in rural area 
perfonuanca of SC/S7 atudanta vat* not different 
than ganaral atudanta# 

Thus on the baaia of above findings the 
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bypoth#»i» Vfhieh •tatva that t 

is Ko Sighifioant Differectce 
of Creativity Amonf Ganerul And 
SC/ST Students*I 

is not acooptsd* 

Various Croups Conparsd On Aohisvsmant t 

Table Xi.VXl sbotte * t* values Af achievemeiit 
xii w... i..eMu tics, science and ai^rsuate achievement 
pertal»*l-S students of urban and rural areas► 
government a»td aided schools Jioyo and girls and 
gensral and SC/ST students* The * t* values 
rsprsssoted in the table XXVXI ranged from 2*49 to 
6*43t 0*21 to C*24t and 2*43 to 6*76 for boys and 
4 ;irley students of goVi mnent schools and aided schools 
general and ai :ed schools and urban students and rural 
stid<.iite» respectively positive (.f) values Indicate 
bias towards b^ySf students of government schools, 
students of general o.tegoryf and urban sample* 

Obtained *t* values indicate that boye, students 
of aided schools^ g^eneral students and urban sample 
v>ere eignifioantly better than th^t of their» girlsf 
students of government schools# SC/ST students and 
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rurol »aiai'l* oountexparts^ with r^^ard to achloremont 
ifi ffiattiamatie*g •cl«ae« and aggras.^ta achlavamont. 
Uowavart dlirarimca batvaan boys and elrls in 
achlavamant in aoianea vaa not slgnif'icant. 

Thus on tha basis o€ abova finding the 
li>vnt|iaais vljjteh at^i.taa Ui& ti 

* Tttara is No Si^lf Icanca Diflaronces 
Anonjg iioys and Qirlsg Studants of 
<jfOvaxtunanlE and Aldadg Students of 

a 

Canarol and SC/ST Cateeory, And Urban 
and Rural SuS^ls for Tbalr Aohlavafflant 
la Ms thsin^ tlcS| Scianca And A^reragate 
Achlavamant,* 

is rajactad* 
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C0VC1.QISX013, tiCOHmiYXOVS 
AIS MtftmSTKD ftlSKUtet 
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CrUCLDSIOJIS SECOPMSHDATIOHS AHP 
SQCOBSTSD BKSEARCB 


Ihlii cMipt^r fir»t pr*s»ni« tit» conclueions 
*TrlT*d «t mm m r*«ait of oaolyoio *nd intorparetatioHs. 

Than, aoiio of tho poMibl* ways In wblcb the findlnga 
could b« appllod for pronoUnf tbo abatract thoughta or 
raaaooinc and Craa'lva tlHulcing hava baan raoomaandad. 

Zb tba laat, a f«» poaaibla problaaB on vbich furthar 
raaaarcb oould ba oooduotad Jsava baaa auggaatad. 

Tha fottiUt of tba atody bar baan on atudylng bba 
ralatloaahlp of iotallaetual daraloi»aaait vitb oraatlrity, 
acblaraKaat and aocio>«acoBOBlo atatua of grada K1 aeianca 
Btudanta, Tba atody waa eoaductad through nomatira taating 
aurvay aa^hod following tha croas.aactional approach, aa auoh 
tha natura of tha stody hat baaa eorra ^tloaal t ’-aa. Bealdes 
atudylng tha ralatloaahlpa bttvaaa Intallactual davalopaeat and 
rarioua diaanaiona of oraatiTlty, an attaapt vaa also mad# to 
atudy tva affact of typa of aehoola, aaz, paranta' adnioation^ 
paranta* occupationa, paranta* inc(»a, alaa of tha family and 
anTironisantal infXaMnaa on intallactual davalopnent* Comparisiona 
aaong achadulad caata/achadulad trlbaa and genaral category 
atudanta vasa alao attanptad Tia-au-vla thair tntellactiial 
daralopttaat* Craatlrlty ax»& achiaviMant of theatudant war a alao 
stijdiad altJs regard to »a*t mrixommnX and typa of acboola 

at Tarloua larala of tbalr intalUotual darolopaant. Ab a 
of aaalyKLa cad Intarpratatlon of data tha inraatigator baa 
able to mmm of tba findinga irbl<^ wpt idrw.feolilf 
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I L«ir*I Of Zct«ll«otual 2>*v«loptxitt»i t 

••FoxnAl oi»«r»tloanl l*v»l vas not attained 
by nr^Jlority of the adolescent Bcelnce atudente. 

• hajorlty of the etudenta are at transitional 
level of intellectual development■ 

» In urban «roup percentage of students at 
foCToal operational levul was higher than 
their counterparts in rural areas* 

•• Percent.,gee of concrete operational 
thinker etudente vae higher in rural 
area* than that of urban areas* 

“« it tnraneitional o. erational level of 
intellectual development percentage of 
girls Was slightly higher against boys 
inurban and total sanple. 

• Boys of aldsd schools vers found in advantagesus 
position to attain formal operational level 
against boys studying in government schools 

in urban and rural settings* 

• Students of aidsd schools were found more 
at formal operational level against boys 
studying itn government schools in urban and 
ruml settings* 
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- P»r«t«int&£v* of boya raachod at ooncrata 
oparationaX laval of intuXlactual devaJLopnextt 
waa hl^faar ia eaaa of alUad achoolc ae^inst 
igoiraruwant acboola ix» both urban and srural areaa • 

- Parcantaicaa of boya at traualtlonal oparation3a 1 
iaval vas hiubar ingovammant scbools tJun that 

of aidad acboola* Vbila ravarea vaa trua for 
alrla io urban araaa* 

• Paroanta<ia of c*>=**t*al atudanta at formal 
OparutioD laval vaa bl§^bmr against SG/ST 
atudanta In urbaCi rural and total Sampla* 

XI HJKUTXObbHXP 

Xntellactual Davalopoant >iitb Craatlvlty 

* Craatlvlty oo»ionant±. namsly» fluancy» 
flaaiblllty and originality wars found to show 
higltar ralatlonshlp at fottaal laval of 
Intollactual davalopoiant comparod to 
othar tvo lavals of etudants# 

» Xstallactual davalopmant of urban students 
was ralatlvaly mora poaltivaly associated with 
Various componant of non’-rerbali verbal epad 
total craatlvlty as against tbair rural 
ooun tsrparts• 
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- IntffllvctUftX d»Vttlop(D«nt »±«n±f*±<santly 
r«Xat»d i»ltb craativlty amon^^at bojrs and ^Irla. 

« Virrba^L crvativlty of awbjoota (boya and filrlo) 
w«fi ttior* oloaaly aaaoolatad vith Intolleotual 
d«v«3LopK.aat than non-vorbal creativity 
irraapoctiva of tbalr boin^ in rural or 
urban achoola* 

*• Zn tol loctual dovalopmant of atudonta atudylng 
In aldwd achn 1« vaa found to haVft relatively 
aoro poei tivo aoaooiated vith varloua ocwnponenta 
of nonwvorbalf verbc.1 and total creativity than 
their &ov«rnib«nt achool oounterparta. 

boys and urban area belonging to 

£;ov«rnueen tf and aided echoola were at advantage 
With refi rdto to both oreativity and 
intellectual development than their rural 
counterparte« 

General category etudenta excelled than SO/ST 
counterparts both on non-verbal and verbal 
creativity vis-a-vio tboir intellectual 
development in rural a® veil a® urban schools* 

• Levels of intellectual development and 
components of oroatlvtty were proerosslnff 
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• ik)y» at concrat* foxm&l lavel of 

<l«v*loptu«at war* found to ba 
taora craativa thoo glrXa« 

- LavaXa of intallactuol davalopment of both 
aaxaa wara found raXatad uith non-varbal 
varbuX and total craativlty* 

IntalXactunX Davalopmant vitb Achiavament in 
Mathnaticai Sciaoca and Aec^agata Aobiavanant* 

• Dacraa of abatmctlttMf at hig^ school 
acianca Incransas with tha study of ssathamaties 
to seiwica* 

• Boys vara found g^inar with regard to 
achiavanant in acianca and aeLZ*agr.ta aa 
coiaparad with thair girls oountarparte at 

« 

tha aama laval of intallactual davalopment . 
-Tlia girls tasra at advantagaaua position than 
boys in mathamatios aohiavaraant vis-a-vis 
intallactual davalopment* 

• Acblavamant of students ware related with 
their iateilactuul davalopment in both 
type of schools in urban suid rural areas* 

• CMftnaral oat*-gory candidates appear to ba 
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advihnt«,ti«ou« jpo»itioa» a* agaloit iiC/sT 

&dviuLitAC«ou» poaitlons ao against SC/ST 
naodidat#s trith ragard to acbievonont Yls»a** 
via intallactual dovalopmaat* 

» IbviroiUBaat of aidad schools was round 
•4<or« favourabla for students at oonersts 
and fomai operational Isvsls of intellectual 
dsvsioposnt for thsir achievement in mathematics 
than that of govemnant school'students. 

In aided schools of urban area and total 
Sample concrete end fomal operational levels 
of intellectual developmcat was higher related 
with achievement in science than their 
gcveruj.ien t echoole counterparts. 

XnteJilecLUal Oevelopment of the Students and 
Socio^Sconosiic Status of Parents 

- Contribution of mothers* education was 
higher than that of fathers* education 
towards intellectual development of children 
aiid that it had relatively more influence 
on the children of the same sex as the parents. 
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-> ili.£h#r OGCUpatioJQ of paaroxits leads to the 
llkelyhoud of attaining' formal Oj^eratlon 
laval b) the chlldireo and vice-ver»a« 

«• Highar occupatxone of motbrs* contribute 
Bor* In Intellectual deYelopment of the 
cliildren as comjt'ared with fathers* contribution 
din caee of urban children* 

•» Contribution of parents* Income vaw 
iiit»her tovarde intellectual development 
of the boys than that of girls* 

« Childran belonging to small elsed family 
appear to derive more advantage with regards 
to their Intellectual development* 

Girls from bigger famillee seem to be 
relatively more disadvantageous than boys vith 
regards to thslr intellectual development* 

* farente* occupation was slightly more 
aasociatud with intellectual development of the 
general studente ss compared to SC>JST students 
in total sample 

-> ibslatioaehip of Ppa^rents* income with 
Intelleotual development waS higher in oasa of 
gwi«ral etudente than that of their SO/ST 


CO UB te rpar ta * 
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** Bi^C«r family mS.xm hampare th« Intellectual 
d*Y«l«paiant of atudentft of jponeral category 
in relatively greater Bagnitude than SC/ST 
atudenta. 


Ill BXrrsHKxcx 

Creativity and Intellectual Developtnent 

- Xn urUan and total eamplee formal level 
etudanta t>vre auperlor to tranaitional level 
etudenta vbo vere inturn auperlor to concrete 
level etudenta vban compared on varioue 
coiD.'CnenCe of verbal* non-verbal and total 
oree tivity « 

— In urual area forsaal level etudenta vere found 
to be ‘ igheat on verbal » non-verbal and total 
originality than that of other two levela of 
intellectual development* 

- Formal operationel level girls were found 
to be better at higher level than boys with 
regard to verbal* fluency, verbal originality 
and verbal creativity and botb urbaft and total 


Cample* 
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B«oosiis*ad«tirxi» 

th» r#»«*reh of J««» Piagot might load many mducators 
to hmUoiro tb«t 15 to i6 yoaro of aga individual attains 
Formal Oparatioia 1 Thinking or raaaoning ahllltiss. This is 
a aiseonoapt 'OD, am ths findings of this study and many oihsr 
rasaarobsa on oognltlva dsvalopmsnt indloats two broad trends. 

(i) Ths majority of ths studanta function at ooncrsts 
operational level on their understanding of aciance aubjact 
matter, (ii) Those who oan funotion at the formal level 
also tend to function at the concrete levs}. 

These reaulta have direct bearings on the ourriculun 
planners for adoleeoent pupils as well as on teachers and 
eduoatore indeciding the tea Itiag etrategdes and type of 
environment needed for expression of oreatlve strength. 

The selection of content or ooncepte for XI grade 
eeienee etudlinte should be organised according to the 
developmental leeel of the Intellectual Pevelopment or mental 
growth of the ch-ldren. In otherwords* a large number of 
concrete level conceptei and few number of Formal Concepts 
should bs ohooaeu* The concepts in order of their 
complaxitima fr&m ooa«rete»»»« to abstractness should be 
introduced m oonformity Hth the logical operations 
developed in the children. 
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Bfty«o hftt mptiy rmtutlutd tb«ts 


A coaovpt Vi 11 not li* co^uirvd if the 
Icfieel otf«nisatioa of the concept 
ie More ooaplex than the pupil*a logical 
operatlDtta, Once the papilla level of 
logical orgaAiaatioa hae been aeeeeeed 
the teacher cam provide hla with a 
conceptual atruetucre that be can 
aaeinulate. The teacher can readeei^ 
tbe logical atruoture of au entire concept 
or parte of a eoneapt for a etudent 
after tbe oognlilTe abilitj of the 
atodeat haa bees daternlced« 

BeaideCt aeleoting a balanced curricultat 
bae«d on oonoept* loglcel operetion contlntn. Tbe eaualljr 
iaportant need for rethinklM; ie for the Free and oongeneal 
enviroiuient in tbe aehoole. FreiHdon and Creativity go together, 
Any reetrietion cut block the creative erpresBlon of 
children or even their intellectual abilities, A proper 
balance be kapt between enotional and intellectual growth, 
if a child ia found to be reetricted in hie creative 
expreeeion and fat highly daveloped reaeoning abllitiea, be 
nust be given activation to aaintaln the eq.ullibrlun. If 
a child le found to be rich in novel ideah end creative 
thinking but otbervlae aeealnglf below hie intellectual 
Achieveaente, 

It la duet aa laportant for the adoleeoent children 
to gain ft*#edo* in expreaiio& a« it ie for hia to get acre 
knowledge. In faet^ tha knowledge will reaaln unused, 
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fros*a, th€ cidXd 4«v«lop« tht vttg^ «ad th* £r«edoa 

to o»» it or»«tiir*ly. 

3uMffg«at*<l BoMarefa 

jya •ffvotiva ptogtmmmw of raatarch muBt atrlve to 
balp th« yomg r«B««rchBr to visttaliM tho vaot domain of 
untacklod problBiia, vhlcti may hav« littla or aora oimilarlty 
with ttMi araaa alraady atplotrad by tha paat reaaarehara, it 
ia admlttad tha* much a proeaaa would link tha 3>a8t and the 
praaant kiiowlad?a» to aatahUah tha hatter future. Tharafora, 
tha need of furthar raaamroh in the field of aduoation arlaaa 
day by day» 

Baainc reviewed tha raault of tha praaant study, 
the Invamligator remliaed that theaa can be a number of 
raiamreh atudiaa which oan be taken under this vital area 
of intellaetumi dawalopmmt, 

f* ¥h« study naedm to be replioatad on m sample, 

2, as inwaatigatlon into the fsaotors/oonditions 
effecting the level of intellectual development. 

3, Hmgetimn Tmska and other teeta prepared fox the 
nameurement of logioal reaaoning be used and the 
results may be ooapared. 

4, Similar mttidiee may be repeated for II^X olmae and 
oollage etndents. 
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LianffituiiSlOAl atudll«» for th« d«-Y#l«paoat of 
kdoloocoRt thought m^y b* tmdortakoo. 

A •tttdy of Tools ooaloat o&a3.yols b»l«r«on Plogotlon 
Tsolco ojid Cro»tiYl* 3 r Toot tasks nay ba attaaptod 
ualttg Factor asalytleal approach. 

Study of Xotallaetual davalopawnt and Cr*»atlTity 
May ba rapaatod by eoDtrolllog tha affaet of 
ietalligsnaa or othar »astsli abllitiaa. 
lotalloganea. ouXlvtral aad Paraooallty affacta 
on Ih# sdolaaeant Thought aay ba mdartakaa for 
ftttura tavaatigatioaa. 
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TIDK&U1P Of 1:.TE11 £uT0aL DEVIKLOPWENT 
• 1 ill CRfc^TlVinf| AiCUX£y£^I£NT AN0 S0CI0<- 
»CCWflW2C S£41VS OF n^ORAlffl SCISKCE 
STUOINtS 


XlilKODUCTiav i 

It** r«M«iarch«f oa tb« davaloproent of 

miiii Cr««tlv« •Xj)r«»«ioA of chiidran aro 
^raO^all^ bOGoaiof an U>poFl»nt «r«d« of concerc 
for •ducaCora ^od p»)eholo(i«t, Oognttivo devolopraent 
aork i« **i.ociat«d Joajs Piagotf ths Chi^ 

adirocoto of Gon«Vo School of TI)OU£;hty while the 
Ica^ l and rocont upourgo of intereet In 
cr atlvit}r and croatire thinking is prlnarlly a 
rSAuSc of Guilford** work* 

iio%sv*r, th«ft a t tan t ion iMi* oft*n been divided. 
Fifigot *tra»*sd tbs nsod for rtasoning ekllls necessary 
to en ad^-t^uat# ...oderitaodini^ of concepts* In contirast 
th# ..ropsnsnts of oreativit^f have often stressed the nd 
need for diwsr<;sat tbAnki/»« or even the irrational 
thinki-or attainisent of now and novel ideas* 

Flegst by use of sy»bollo logic has initiated 
a long terw progxwnse to chart ths stages of child's 
progress toward sAilt nodsl «f thought* Ihe ordero?* 
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ftucce»BAon of tli«ae stijas is invrvri.-,te, T^iesa stages 
art cburacttrlfltu by overall structures in terms of 
iSohetaeB* or 'Operations*, uhlcb are Integrative and 
non-i;)terchangable* He has defined four stages of 
coe*iitive devolopmeot the sensori'^o tor, pre-operation^l 
Concrete operational and the formal operational stage. 


Piaget Bay* that children develop their 
thinkliiu ttiroiugh interaction v.lth their environments 
and pues through varii.uB stageB before rea&hlng 
maturity In their thinking and development. All 
children paB» through stages of development 
invariably in the given order, but the age at which 
any stage will be reached depends upon factors within 
the .individual i.e, biological and ps>chological 
and Upon factors In the social and physical 
environment* 


Piaget' B theory of cognitive development has 
much relevance to the concept of creativity. 

The very principles that Piaget defines as basic 
to the process of intelligence are also related to 
the creative process« Ho described a process 
whereby creativity and tntsllleehoe nourish each 

s ar ■“* 

Other# and through their Interaotion, produce 




3 


in^ nctlvAty even nox'd &dVB>nc0 lovsXs* 
XN OEFJCJvCX OF TUlSIUOYt 

OBfl* -f tli« cri*/pling obotaclas in the path 
of <ji#v#l 0 ijnniijt lo tfa« fact that quantity ie almost 
alt*aytt utor« ohviuust mors viaihls^ more conspicuous 
than qualit> • Th* atross on avolvlng the students 
gauaral capahilitlas as a fonuulator and solver of 
problem rather than his ability to serve as a 
depository of facte ie especially important in 
the context of a developing oountryt 


Ho^everf little research efforts seen to 
have been node to study the influence of intellectual 
development oa the development of creativity. It 
iSf eapeeinllyi a virgin field vith regard to the 
study of adolescents* understanding of the science 
studies vis«-s-vis their socio-economic background 
and the learning environments in which they are placed. 


The present investigator could find a few 
studies only like tliall of stoker (l972)p Seven 
and l>olanklCl974), Lehman ttt.al. (i960) indicating 
the poseibllity of relationship between level of 
cognitive developmsn* eJad creativity. At home 




(Xndift) ao»V of tti* raotarchoo focuoead on the 
etudle* of co4,»4to end non-oognito factor* of 
eroatiVAtj only • otudie* have attempted 

to invaetigate the rulationabip between hypotheses 
testing ability in problen eolvlng and creativity 
ij.lt*hra 1973, Valdya 19751 Greval 1978J Jain l9Bl) 
by ueing Hafiotlan t*.k*. Ke®d for an indepth e ^udy 
of po.elhle relatlonehlp. of intellectual development 
of the adoleecent eclence etudent* with their 
creative performance taking Into account the 
ac.d««lC achievement and tom. important environmental 
factor, both at home end in eehool i« eelf-evident. 

pl.c. of r...arcb ottompt. to fill 1" 

gap. 


Purpose of the Study 

^ vTmde Bcionce students wrb taken 

The etudy of Xlgrade 8 ca.«* v 

up with the folJowing objectives* 


1 * 


•I nri urban students on the 
10 classify the rural and ur an 

^ rioue levels of intellectual developm 
basis of various J.ev»i« 

development. 

»lrls at different levels 

<to IdontlO- bor* “■ 

p, dovoiop."*- , 
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3* ^ Ad^otil'y tb« sciAnee atudants of XI 

«rfcU« accorxng to tholr 1«v«1b of inAellootual 
d*v*lop®*nt a»d catecorieao them Into (i; concrete 
operational (ti) traneitional operational and 
(Ail) for»al operational thinkers, 

Utf To classify the scheduled ca> te nd non- 
•cheduled caste students on the basis of 
'Various levels of Intellectual development, 

Ib find out the relatl nshlps between 
Various Isvejs of Intellectual development 
with wrlNsli, no.i-Verbal and creativity scores, 

7* To find out relationships between parents' 

eduoatloo and intellectual development of 
students* 

6* lb find out the relationship between parents' 

•OCUpatlons and Intellectual develOj^iment of 
etudents* 

10 lb study the impact of family size on 
intellectual develo|«ient of students. 

It* lb compare ihe sex difference on creativity 
scores at different levels of intellectual 
develoxNsent* 
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12* Tb «obpur« th* rural andurban atudents 
at Various lavala of iatailectual 
davalopaiant on l>asls of creativity scoreo. 

Iji* Ib conpar# the govarntaent and govsrnmont aided 
atudanta at various lavels of intellectual 
development on the basis of creativity scores* 

t4« Tb ttstablisb relationship between the levels 
of Intellectual develoi»oentr viz (i) concrete 
oper.itlonalf (ll) transitional operational 
and (ill) formal operational* and achievement 
in {a) science subjects (b) nathematlcs and 
a^it^regste scores of all school subjects. 

lU* to ooepare boyB|^ 2 irXB« goveriment-aiilsd* rural-urban 
and genn^el-SC/dT gtov^pB on the basis of their 
aohitvsnent in (i) Matheaiatio, (ll) Soience and 
(ill) Aggregate aoMevemsnt. 

16* to ooapsre generel and SC/SI students with regard to 
{i)Sducation of father and aother (ii) Occupation of 
father and apt her (iii) Parents' income and 
(iv) aise of the family. 
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ASSUMPTIONS 

pr*t«at piacft of research rests on the 
follovina essumptiona v^hlch hwlped in foimuiating and 
executlni, theplan of the study, 

1* The students of (Soveroment and Government 

aided institutions come from almost similar 
baoknrounds and also these . schools are 
conparahle so far as the learning 
environment and facilities are ooncemedt 

2* The statwnents of students regarding parents 

iacons ontths Genenl Xaformation Questlonarle 
have heen considered to be the realistic 
measure of parents' income/education although 
not fully authenticated* 

3* In the present invastlgation only three 

components of creativity via* Fluency* 
flexibility and Originality have been taKen 
into account* Elaboration -Jias* hoveveri not 
been oonsidreed appropriate in the present 


context* 




Suraljurb&n ftnd govarninout/aided echooX 
nananclatura baeu adopted from the 
Xiat of acliooXa pxt)Vided by the DeXhl 
Achsia it tra t lo» • 

SetaaduXad casta have beao treated on the 
lausis of students* diseXosure* 

Group assessment of XogicaX thinking^ by 
HlobseX Jm SadilXa et*aX* has been 
ueed to measure the inteXXectuaX devoXopment 
in both JBn«;Xi«h and hindl* Xn Hindi version 
the inetitutlons and names of pereone objects 
vex*e ohanged* The usability of the tost wae, 
bouevert ascertained by way of experts* 
Judgement * 

Creativity has been measured with the 
Kindi version of Torrence Test of Creative 
Tbinline (TTOT), which is already in use 
in India* 

Class X public examination marks have been 
oonsidered as a measure of scholastic 
aohievimient of students. 
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10 . A9»iMupU0u adtrl.iag •tatlatloal 

••clwiquM u».d 9ould naturaiay constitute 

the baei, for drawi^j^ conclualons for tha present 
• tudy. 

HCTHOOOiOGT 

the fecua ©f the study baa been on studying 
the ri^letiooehip of Intellectual development vith 
creativity^ eobievement and sooio»economlc atatua df 
«rade XX eclaace studenta* Ihe study vav conducted 
through nomative testing eurvsy msthod following the 
croas«sectional approach, as such the nature of the 
study has been correlational type. Besides studying 
the relatlonehlps between intellectual development and 
varioue diekensione of creativity, an attempt vas also 
»ade to etudy the effect of type of achools, sex, 

Parents, education, j^renta* cocupatlona, parent's 
in come, siae of the fenily and environmental Influence 
on intellectual development. Comparlsions among 
echedulvd caate/ scheduled tribes and general category 
students were also attempted vls^a-via their intellectual 
developtaaot* Creativity atfd achievmnent of the student 
wars also studied irlth regard' to sex, environment 
and type of »chocl«f'’‘af Vi^ddo^'levels of their^ ‘ rti 

lntellectuia'''<tl'^#idj»^ < 




iAK^'Uusg 


THE, of tbm prmmmat study ooftBiatod of 

(656 uoy. ood 37© «4rl») .todwt» oriorlng oclonoo 

• uujstts ot crsd* X2, ilrswa from tlw »onlop Baccndary 

• chooli f of iJntoii Hi*T4to3Py, OolM. All subjecto 
bsloofiol to m«« «ro«p {15-17) yoars. Stratified 
cluster *e«vlliig teclailqo. (feBtinger loid Katz, 1970) 
Va« BHDplcyed. 

DEiirinsTicis or th* STtror 

Tb* isrosBat stadiy vaa dallaltad with regard 
to its area, iMtho^t aa«pUii«» tools and Batlstlcal 
techniques* Tbsst trs prssentsd bslow$ 

1. The study bas foeuaed os the relationship 
of intelli ctual developisaht and creatirlty 
ssIdsvsMBt and soole-ecosoisic atatufl haa been 
conducted throofb sorsatirs testing survey method. 

The Intelle tual developnent bee been undertaken 
at three s' sgsa ssssly (l) Concrete operational 
<11 ) Treseitional ojNKratloaal and (lii) Formal 
operational* 

2. Oroup aseesssett of legieal thinking * Torrence Teat 
of oreatlve tElnkiiig and general information 
qnestionarie sere administered on boys and girls of 
goveriBiewt a®d aided school a of rural and urban ar.e'^^ 
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Hl'FOtlUBSXS 

Xn ftccordanc* vith th« objectives pf the 
• tudy folloviin;; hypotheses were formulated] 

t* Majority pf the sclenoe adolescent 
students are at fonual operational 
level of Intellectual development 

Zn X^ercenta^e of both S»exeB different 
levels of Intellectual development 
are equal In tjovernment and aided 
s cboolSt 

3* Percentage of both general and SC/ST 

cut.gories students are equal at different 
levels of intellectual development* 

k* Ihere Is no significant relationship 
betHean levels of intellectual 
develo^^ment and creativity 

5« There Is no significant relationship 
betvrsen Intellectual development and 
creativity in urban and rural sample 

6* There is no significant relationship 
between oreativity and intellectual 
deve Xopnent of boys and girls 

7* There is no significant relationship 
between components of creativity and 
intellectual development of boys and 
girls of urban and rural areas. ; 
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• Tbw Is jfto significant reltlonshlp 
bstwssn Intsllactual development of 
students of grovernmant and aided schools 

9* Tbsre is no significant relationship 
bstveen creativity and Intellectual 
devslopiaent of students of government 
and aided schools In Urban and rural 

areas • 

lO Ihsre is no significant relationship 
bstvsen croatlvlty and Intellectual 
dsyulo^ent of boys and girls studying 
in govsxruasnt and aided schools In 
urban and rural areas. 

11* There Is no significant relationship 
bstvasn creativity and intellectual 
dsvslctOient of general and SC/ST studbsnts • 

12. There is no sieniflcant relMtionsMp 
“■©two''Jii creativity and levels of 
Intellectual development of students 
of urban and rural areas • 


13* There Is no significant relationship 
between cr.'atlvity and intellectual 
development of boys and firis, 

14. There Is no significant relationship 
between creativity and levels of 
Intellectual development of students 
of government and aided schools. 

tionahii. 
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Hi^ra la no aignifionnt ralationahip 
craativity and Intollactnal 
davtlopnant of ganar 1 and SC/ST atudente. 


thara !• no algnifioajat rslationsbip 
bati^oan achiavadiant in niathema*.±ca 
aolanoa and au.S'^^eate aohi«v«nent 


Tbara la no aignA^icont ralat ion snip 

bat wan achi‘‘’^*®**n^ in mathematics 
.ciaooa and aLSragata achioremont and 
intaUactual dawlopm^^nt of students. 


Ihara ia «o aignlfion"^' reXationahip 

botwaen aoiJio^w*"^ (i“ «oio«c®» 

Mttimtloo afcgragate) and 

ijBtallactuol development of hoys and 
glrle in government and aided schools 
or urban and rural areas. 


«re is no eli^ificant relationship 
.tw«. aohievementdn mathematics. 

of general and SO/ST 


udents* 

i. oo .lgnifiea»» telation.biP 
t,..»> .obi.v»n.nt in V.tb«.atio. 

, I.V.I. of i»t.ia.ctual d.v.l=pn.nt 

■ acisnce students. 




Th«r« It no tignifitant rtlatlonahlp 
aebltTwBvat in matbtraatica 
and intalltctual dtvolopaant of otndon o 
in govtx*naitat and aidtd aoh^ola of urb n 
and rural artat* 

Thara it no tlgnifioant arolatlonahlp 
batvaan aohiavamant in acioioe and 
intallactual dtvalopaant of boys and 
girlt• 

Oiart it BO tignifionnt ralatlonship 
batvaao aobltvt^tnt in toitnoo and levels 
of inttlltotual dtvtlopment of students 
of govarooieot and aided scboole * 

li.ar* it no titnif leant relationship 
hat»>eta level* of intellectual developaent 
of the etwdants nith thei'^ aggregate 
aohlayaaetkt eoorea. 

tbere it no tlgaifioant relationship 
betveeo afgrega^« aobleveiseat and levele 
of intellectual development of students 
of govem»ent and aided sohoolst 

There 1* no eignifloant relationship 
between Intelleetiial development of 
atudenta and education of peronts. 

There is no significant relationship 
hetveen Intellcciual development of 
ght •tudcotc an^l booupation of parents* 
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3Et»«r» 1*00 aiipiifloaQ t mlatloneliip 
b«tta««A iotall^etual d«v«lopm9Bt of 
«ad th«lr pAr*at»* iaoomo, 

Tta»r« i« ao vld^tiirioant rolatioaohip 
botMoaa iaHiillactUaJL dovolopnaat of 
Ktudaata and tb« mtzl of family , 

Itiasip la oo al{;DlfloaJat ralatloaablp 
batwaan iatallactual davaloimant of 
•aoaral aad SC/ST atudaata and thalr 
aoeio*aooooiale bat^ ground, 

Tbara la no aljinlfioant dlffaranca 
of eraatlvlty bboui tba atudan-ts at 
cicMkoratat tranaitlonal and formal 
laval of intallactual davalopmant • 

Tbara la oo aiffolfleant diffarenoe of 
oriHiilvlty aotong: boya and girle of 
xnjral urban and total aampls. 

Tbor^ la no ai^lfloant A diffsrenoa 
of orwablTlty anonf atudonta of 
^avarnoiaat ajid aldad acboolff» 

Tbara la no alienlfloant dlffarenea 
of oraatlvlty a»o*d ganaa^al and 
&C/ST atudanta# 

Tbara la no aifaifioanoa dlfferencaa 
aaMran boya and d^rla^ atudonto of 
g^vaxmaant aldad* studente of 

Kanaml a«4 SO/ST oata^ory* and urban 
iU»4 »w«ibl 5#a«pla for thalr achievement 
In amtbaMaktloat aolanoa and aggregate 

n ' 1 
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t«v«J Of lnt«l |*ciuiil I>*v»lopai«tit 

ppari.tl«n«i VA# not attained 

»M Jorlt> of the odplMcoat acainoe atudonta.^- 

* Unjavity as tti« atodanta ara at transitionai 
i»vwi uf iittttS ImatUAl davaiopaant* 

- In uri^n ^raup paroantaffa of atudanta at 
inji%»al o« orafctoHai lovwl eaa highar than ^ 
tijair CdiuttarpArta in rural araaa. 

* i vt cmitl gaa of eoncrata oparational 
in ink or atudanta haa hlgtiar in rural 
nrana i>n»n ttk* t of Urban araaa» 

* At brnnaitional o, aratlonal level of 
Intallot tuo 1 davaloponant parcantage of 
i^irla w.»» allghtly highar agolnat boya 
inurUnn and total aatapla* 

■* of ««idad aehool* war* found In adva/ii^geous 

puaition to attain formal operational level 
itZAinai boya studying In govamtnent schools 
In urbiin and rttral aattlngs* 

- t»tud«nti: of aldad schools were found more 
ttt formal opsratlonal level against boys 
study lilt. In govammsnt schools in urban and 
rural asttings* 
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- of Loy* rsoohed at concrata 

o|jMr i i lor.i lavel of littrlloctual devalopment 
V:,ft i)ii:Har In ca»« of ,il )od a«hoola against 
i,ov»r*,uuni achoola la both urban and rural areas. 

* i#rc»rfiita£»o of boy* at transitional operatlonOa 1 
lwv»| wo" nit^'her Ing^ovomniant schools than that 

cl «ai4«u achoola. Vhila ravaraa vas true for 

Irli* 1.) urban araaa. 

* l'«i&«a Cfttj,a at genvral atudonts at formal 

iian iov«I wa» hlgbar against HC/ST 
stuaoitta ill urUaiif rural and total sample. 

11 .iaU rik^oHIP 

In toJl actual Davelopoant with Creativity 
“ Creniivity eoui onantb aamalyi fluency> 
rioxlbiJiity and orifilnality were found to show 
.,i,-;!»wr rolationahlp at foxtnal level of 
IfUv |«ctual development as compared to 
other two levels of students# 

» Intellectual devalopment of urban students 
W.9 relatively more positively associatedwith 
Various component of non-verbal, verbal and 
total creativity as against their rural 



GO uii terpax t • * 
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- 12 }t(»l 1 actual d«v«Ioi%icnt signiricafttly 
rttlatwd with creativity amongat boys and girls. 

- Vvrbal cr««tlvtty of aui-Jacts (boys axid girls) 
Wfsi, w*ore Cloaaly associated vith intellectual 

dotsit tli*ijrv non-verbal creativity 
irrea.^*.-Clive of their being in rural or 
urh.gtl CltdOlBs 

- Intellectual development of students studying 
In nl«l d »ch»>rils Was found to have relatively 
more post tive aeaoclated with various components 
of tioti-v«rbal| verbal utid total creativity than 
Ihotr ^overttmeni school counterparts* 

* ijioys and girls of urban area belonging to 
veniMien tf and aided Schools were at advantage 
reg rd& to both creativity and 
intellectual devsloisuent than their rural 
counterparts, 

- Uunersl catsgory students excelled than SC/ST 
counterparts both on non-verbal and verbal 

ere. civity vis—a^vls their intellectual 
develuptnont in rural as veil as urban schools. 

- Levels of intellectual development and 
com,«oneiits of creativity were progressing 




« tmy* ,,t coticr«»t« unU fonaal level of 
ill I ei 1 uc tt»a 1 develu|i««iea t wvr* found to be 
raorw c;rp«tiv« than glrle* 

• Levt^lft ol Alltel iectual develoiauont of both 
tawi-ij ftiund related with non-verbal 
varu.>l .md total Creativity* 

i iieve ««ji t with Achlovemont In 

ti*.B* science and Ati^re^ate Achiavenien t. 

- I>w.;re» ol aba tr ic tliiese at high achool 
nclwii..o iiicronaea with the study of mathematics 

to aclvt>C0« 

- .Hjya ere found gainer with regard to 
uchiovisniont In science <nd aggregate as 
coHiHare'; s-ith their girls counterparts at 

> 

tJie soitte level of intellectual development . 

« ni# blrls umrm at advantagesus position than 
b'^ys in i»a theniatlos achievement vis-a-vis 
ill te. lec Lual development* 

- Acliiovenen t of students were related with 
tiioir intellectual development in th 
type ol schools in urban emd rural areas. 

** i^ner&l cat., gory candidates appear to be 




aft againat sC/sT 

;;ilv t,ia*aua t^oalftiona as aSalnat SC/ST 
c.»iKnd.,io* r*«nrd to achlovemant ris-a- 

vla Itfteliqc luai daValOjfJOiMt* 

- «nviro„«.a„i of nldoj aciiool* vas found 
or* I«vourn 111 * for atudonta at cencrata 

aJ.d fwi-wal 04 *«rutio 0 ai iavals of Intellectunl 
davtf for Hialr aohlavsnaat In matheaati 

t»inn that of tfoysmnone aohool itudanta, 

- Ill iildad aoiioola ojf urban area and to tal 

concrat* and foraal optrational levels 
of lota! lactual davalopnant va# higher related 
'•1th Mcfilavanatit in eoienca than their 
t^ovariii an t school* oountarparts, 

Intej lav. {.uel Davalopnwit of the Studanta and 
aocio-Kcoiuiwic titatua of Parantt 

*• Cun trluuti.ofl of motbtii^* education was 
hlgtior than that of fathers* education 
towards intallactual development of children 
a..d 4,bat It had relatively more influence 
oil the ohlldron of the eaiae eex as the parentsr 




- lIlKl-r oceupiUon of parmts laada to th. 
lik.Jyhooa of attalolog formal o,.oration 
lovol b> tho cliildros and vlco-varaa- 

- liidhor eccupatrona of nothra* contribute 

tnojro HI in tttllvctiUal of the 

children coBJi^ared with fathers' contributio 
ill case of urban ohlldrena 

- Contribution of parente* income waw 
Iti^ibar towerda inteilectual development 
of the boys than that of erirls. 

- Cliildran belonging to email sized family 
appear to derive more advantajra with regards 
to their intellectual development a 

* Girl» from bigger families seem to be 
relatively more die advantageous than boys with 
regards to their intellectual development. 

«* Parent** oooupation was slightly more 
uaeociatod with Intelleotual development of the 
general students as compared to SC^ST students 
in to tal Sample 

- jaelationebip of JPparents* inoonw with 
Intellectual development was higher In case of 
general atudenta than that of their SC/ST 
counterparts* 
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- **i*,e»r rAfflily Ala* hunpars tb* intellectual 
tlev«Jepn.eni of atudonta of <*naral category 
in r«la lively n^reater aafetltude than SC/ST 
»£e» 


III i}Ur£itE.\CE 

Ct'eaiivity and Intellectual Development 

« Zfi urLan and total eaeiplea formal level 
etudento fc»«re superior to traneltlonal level 
atudente Mho Mere in turn euperlor to concrete 
level etudwite when ecwparedi on varloue 
cofli.H>neti.te of verbal* non-verbal and total 
crea tlvlty« 

• In urual area formal level otudenta were found 
to be ' ij^hest on verbal » non-verbal and total 
originality than that of other tvo levels of 
intellectual development* 

- Formal operational level girls were found 
to be better a* higher level than boys with 
regard to verbal, fluency, verbal originality 
and verbal creativity and both urbaft and total 



sample* 




* formal oporatiooal lov#l appeared to 
Uiatincuieh tiotwe«n atudonts of eov.rnniant and 
itldod eclioola In various oonponants of vex'bal 
and non-vorbal and total creativity where 

* urban* aidad school students maintained 
their superiority all through# 

* Doye , studeote of aided echoole, ffoneral 
students and urban sample wore significantly 
better than thatof their» girls students of 
governmont eohoolSj SO/ST students and rural 
counterparts^ with rsgard to achievement in 
matheoatleSf science and aggregate aohievenient, 
however^ difference between boys and girls In 
achievmnent in science was not significant. 


Su^xee** tions for Furth«r Researoh 

It is felt that the subject under study needs 
further researchers. Some of the factor like intelligence 
and pereonalityy which h'lVe not been included in -ttiia 
invettatlon, may be take up for further study the 
present study provides dimenelons for further research 
needed in the following areasl 
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TJiff • n#«di to 011 a lar^# ft&jupls 

m 

to conrim Ui« findlfi£» of tfao prtsont «tudy» 

AO lov«91illation into Faotori/cooditions affoctAniP 
th« invtfii or intoiloetuai dmlopa)«»t» 

Tniko a.<d othiuir fox* tho 

<V«r«tioti» b« ut«d and th« raaulto may 
b* «otii|«.irnd wiib thm |iiroi«at itudy* 

A otudy of Toati coataat Analyaie botvoeti 
)Piai{atiaa Ikaka and Ctaativlty Teat Ibsics may 
b« atianpcadi uaiof Faotor analytical approach* 

btud> of Xfltallaetual davalcpoant and Creativity 
mo ha rapaatad by oo&trolA&iP the effect of 
intal3Igonca* 

Itttalliiianoat oultura and yaraonallty effects 
an tha idolaaoant ihaught may ba undertaken for 
future lAveatigation* 
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PiW of Clay 

Tar tuo bAll* of olfty, Tbay ore the alee an} ahaoe. 
he pl<w<'e tho* on tV thi:^ «al«h tho saaot 


Olay 1 Clay 2 


t-^liiaDc T>'« 



The of fio® th'3 tialancja pane. 

Cl ,y 2 If flattcnod Uko a iM'Jipako# 







'■ w's';’ 


woH OF iw 9asaaea m, t 

». n* '“'°- 


ffiSOH 


^ ‘F ; , < 



.■fetaned like a pans ike, It h'^d a 


iige^t Ij^loeea weight. 

ball had ntire clay In. it 




I tom 2 


Mot'll Wclphtp 


Linn IviB two j-'i-ra. Thtsy "iru tho e ma rini eh-ipo. Each Ig 
filled with tho Bameij Tnounti tpf vnt.jr. 


> > 


va^t^'r 


3'.t 1 3-i-t 2 

Sho 'll BO haa twi motol wniphte of tho B'tno volumo. ono WQlfiV,t 
light, Tho other i? hoa^fy. 





light mot "I woight 
She lovors tho llfht v.'ifht 
jar rlsos and looks loko this j 


hoTwy m,'t 1 
intr. j ’ir 1 , 


voipht 

Tho witoT Irjvel in th 



Jar 1 Jar 2 he-avy motal weight 

IF THE HEAVY tSIGHT IS LO’.-'SRSh U’Tc JA.R 2, -WHiT VEIL 

a. The w^tur will rise to a hlrh r lovol than tn Jarl. 

b. Tho \irit«.'r will risa to a lovjr levol than in Jar 1, 

c. The water will rls; to th - s'-mj l-^vcl as in Jar 1, 


■REASON 

1. Tho vfalghts aiv) tho sarao ai<5Q so they vUl take uo 
equal amounts of space, 

2. The hsavljr the notrl weight, tho higher the water 
will rlso, 

3. Tho heavy raotal woight hap more pressure, thej^fcre, 

the water will rlso lowor, vfi 

‘ t 'for 

4. The ho-avlor tho nutnl woight, tho loWef tbe,.i^» 
will rise. 


Item 5 


Glass Size ^ 


The draving shows tvo glasses, a small one and a large one 
It also elx»vis two jars, a small one and a large one. 



/ small size 



large size 


laige jar 


small jar 


It taksB 15 81“=='^= of '“‘or or 9 Uigo glMroo of »tor 

to mi Urgo jor. It taker 10 »»ill Slooroo of eater to mi tte 

small jar. 

Ml UH15 0IAS5ES Of HOBS IT TIB TO Fill T® SW »I1 


a, 4 
h. 5 

d, other 




IIM ’ 

same jar. 




The ratio of en^n 

t/ * - ■ 


,,|1 


5. e^oo^of ' 

up ths a®®® small j®r, 


4. 


” I 

There is no way of predicting. 


/ffi 


'. .T 



Sc Bis- is. 




- ^ 


Han hps B scrle liXe t^e one below. 


L-.vi ___^ ^ 


^/iaic-n be bpngs ? lO-unit woigbt rt -)oint Tj, tho scple looks 
like this * 



T«JERB 

''/OXILE he mJlD 

A 

AG r.ir 

7 


r . 

pt -»tI nt J 


b. 

between K ?rid 

L 

v*=- 

pt po J nt Jj 



between L ."nd 

M 

e. 

pt Fbint M 



RE^SON 

jIt is be If the wGight so it shouliS bo put et twice 
(3ist?'nco. 

2. The s-"'mo dist^nco rb I0»ur4it wolght/but In the 

direction. Tsalnc i 

3. Hpng the 5-unit wcif bt further lut, t-> m!"ke up its ^ - 

smf=ilor. \ 

crll 

4. Ml tho vr^y ^'t tho end oIvqb rtinrc power t-^ 
brlpnca. 

5. The ltci*ttb#r thm, weight/ the further "^ut it 
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Bril 1 

EeaiG hPs - curvec’. r^mp. r*t V.ic bottom -if the rrmp there is -inj 
hpll C!=’llGf^ the trr^Gt brll. 

tsrrct hr11 

r currvGf' rptnp 



There pre tvn other h-'lls, ?• hcrvi? rnr r lirht one. He c-n nil 
one bpll e-im the rrmp me’ hit the tcr-^ot hpll.' This emsca the trrrc 
brll to move up the other si^’o -f the r-tnp. He; cm nil the h-lls 
from two (fifferent points, r low poiht pnr’’ r high point. 


high point 

I point tprgot bpll 

p hepiv bell' ’ 

p lirht brll 


,-o 


p curver' rpmp 


Er'r'iP rolepsoc' the lirht b?ll fnm the low point. It rolled clown 
the rpmn. It hit pnd rushed the tarrget h^ll up the other side of the 

ticht bpll trrret brll 

light bpll 

./ target brll > 




Hg wpnts to find out if the point r b^il is relepsed from mrhes 
r difference in how frr the tprgot goes. TO TEST THIS ‘/HIGH BALL 
WOULD HS NOW RELEASE ERCSl TIIE HIGH POIHT ? 

Pi the hopvy bpll 
^b. the light bpll 


REASON 

1 . 

2 . 

3. 

4. 

5. 


H© strrted with the light brll he shrul^ finish With it. 

He used the light brll the first time. Th^'next time he shou] 
use the hervy bpll. - * p. ' 

The hGPvy bpll would h?e moreforce %r> hlt^ the ^ 
fprther. ' ;« 

The lirht brll would hrvo to 

in order to mpV-e p f^ir c'^p5='ri§pn. _ , , 

■i_ A -‘a i-ho weirht of the btjll dm®® not 
Thfe BPme brll must be used; ^s. the 


count* 






/•' '"A 


A ; liS'l 



Ibneulum_ 


t r.‘^^ -< 


Throo strings ptg hung fron f- '-Fr. String i pruS 3 , 

cquFl length. String 2 is longer. ChFrllc FttFchc-s p slnni?' 
weight Ft the? end of string 2 rnd Ft the end of 3 , r. 
weight is rttFched rt the cnc? -.f sti-in-: 1. Erch. etrlnr 


1 


lOMinit w-ight 


r-£’ 

Brunit v/eifht 


5“unit weight 


Chprlio wFnte to find out if the length of the string hrs rtij 
effect on the Finount of time it t.-kas the string to swing bpck p| 
forth. " I 

t-THICH string and ■•JDIGKT ZOULD K3 US'S FOR HIS EXPERD-IEFT ? 1 

I 

5 

р. string 1 pnd 2 

b. string 2 pnd 3 

с. string, 2 rnd 3 

d. string 1^ 2 , rnr 3 

ov' strinr 2 ohly 

RE,^SON 

1. The length of the strings rhould be the seme. The woiGb 
should be different. 

2 . Different lengths with different weights should be test© 

3. Ml strings pnd their Wv^ights should be tested pg^lnst p| 
others. 

4. Only the longest string should- be tested, 
concerned with length not weight, 

5. Everything needs t^ be the spfne except the Je^j 
CPA tell If length rarkc s f difforonce* 




Item 8 


Squares and Diamonds - 2 


In a cloth Sack, there are 





□ □ 




3 Spotted wooden squtires 

4 hlack wooden squares 

5 white wooden squares 

4 Spotted vrooden 'diamonds 

2 black wooden diamonds 

3 white wooden diamonds 


All of the square pieces are the same size and shape. The 
iiamond pieces are also the same size and shape. Reach in and take 
:he first piece touch. WHAT THH CHANCES OR PUUilNG OUT A 
JPOTTEU diamond OR A WHITE DIAMOND ? 

a. 1 out of 3 

b. 1 out of 9 

c. 1 out of 21 

d. 9 out of 21 

e. other 


REASON 

1 . 

2, 

5. 

4. 


Seven of the twenty-one pieces ar-ev^p.^^Qd .,ir white 
diamonds. % ■ " ' 

4/7 of the Spotted and 3/B; 0^, 

* .. . ' - , ' * , vj - - ' 

Nine of the twenth-one pieces are ■'di'^kwnds^>' - 

'll ■' '■--’i.' ' 

One diamond piece needs to.ba/s-0laqfed*ifr'6m a 
twenty-one pieces in the qlath sjaek^ : ■ .ji '-.j,;' v. 

There are 9 .diamond pieces f 

pi^ece must be chosen fro^.tj^ser 


’ f** !7 




SsJslife-t 


5. 







Item 7 


SqU 3 j’es and Diamonds - 1 


In a cloth sack, there are 





□ □ □ 







A • / \ /'' 
V V \/ 


i- f'pntted wooden squares 

4 black wooden squares 

5 white wooden squares 

4 spotted wooden diamonds 
2 black wooden diamonds 
‘•j wiiite wooden diamonds 


All oi the square i,'iocv.s tin- 
diamond pieces axe also the sarai sizi. a 
out of the Sack. WHAT AKS THE 

a. 1 cut of 3 

b. 1 out of 4 

jC. 1 out of 7 

d. 1 out of 21 

e, other 

reason 

1 . There are tw.inty-one pivCv..s 
Spotted pic-cc lauj’t cl. ' >. 

2. One Spotted piece m--'de t'- 
seven spotted piycea. 


1. i . 

that it IB 


and shape, The 
Onk; piece is pu 
A SPOTTED TISOS 


in th^- cloth sack. One 
.'1 fro.m these, 

bL. Si,li.cted from a total o: 


3. 

4. 

5. 


Seven of thu twenty-oni.' pieces axe spotted pieces, 

There are three sets m the cloth sack. One of thW 
is spotted. it 

V4 of the square pieces and 4/9 of the diamohd’^iP*^®' 
are spotted, 




Item 10 


Ihq fish 

Scsnq of the flah below are big and BCnje are ani^ll. Also ' 
sans of the fish have wide stripes on their sides. Others have narrow 
stripes, IS mRflJ A JtfilLATlONStllP B^TW^^N TH^ SIZ-!: OF UK FISH A® 

Kl® OF SmP^lS IT HAS (THAT IS, IS CJK SlZ’^ OF FISH MOIK XlKtLI TO HATTS 
A CWA1?I TIjK OF STKLPtS A® VIC’? TFRSA)? 

if I 

a. Yas 

b. No 

IK^.SOW 

1, Big and small fish can have elttier wide or narrow atripes. 

2. 3/7 of the big fish and 9/21 of the small fish have wide stripes 

3. 7 fish are big and 21 are small. 

4, Not all big fish have wide stripes and not all small fish have 
nairrcw stripes. 




Item 3 


Thtj Mice 


A farmer otiserved the r.ict th-;t live in his field. He foi> 
that the mice were either fat or thin. Alf'-Oj the mice had either 
black tails or white tails. 

■This made him wonder if th. r -.ijht be a relation between 
the size of a mouse and the- color of its tail. 3o he decided to* 
capture all of the mice in one port of his field and observe thorn I 
The mice that he captured are sho'wn beln'rf, *’ 

DO YOU THINK THKHi; IS A KiilAriOJ Bh'TWjiEli THE SIZE OF THE 
MICE and the color OF THEIR TAILS (THAT IS, IS ONE SIZE OP MOUjE 
MORE LIKELY TO HAVE A CERTAIN COi/OR T/JL AND VICE VERSaJ? 

a. Yes 

b. No 


reason 

1. S/11 of the fat mice ulaoti tail£: and 5/4 of the 
thin mice havewhitu tails. 

2, Pat and thin mice oon havc either a black or a white 1 
5. Not rail far mice have, black tails. Not all thin mic? 

have white tails. 

4. 18 mice have clack tails and 12 have white tails, 

5. 22 mice ore fat and S miia; aro thin, 


f/i-j M/C /' 
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The Dan ce 


4ftar SJppar, some students decide to go dancing. There 
are threa Jaoysi Mhok (a), Birendra (3'), and Gand (c), and three 

‘■11 ' I 

girls* Lila (l), Meena (M), and Neena (M). 
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Ashok Birendra Chand 
(A) (B) (C) 
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Neena 
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One possible pair of dance parteers nfieafl^s 

\shok and Leela» '< 

list OTHER lOSSTBLE ODUPLES OF 0ANGERSA^B©YS DO HOT 

* “i 

DANCE WITH BOYS, AND GIRLS DO NDT D’flNCE WITH GlRL.&,r,,.^. 



Item 12:. 


. Thfi Shoppi no Cgntar 


in a new shopping center, 4 stnresare going to be pl,ced < 

the ground floor. A »P [P), e (D). a 

sroaE (G), and a C0FF53 3H3P (G) want to locate there. 


BARB 5 R (B) 
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COFFEE SHDP (CJ 


(n) 




one possihl. ..■.ay that t!,... itor .c coul'i be arranged in W 

4 locations is b25il- ■ **'* "1 

next, then the Gtbirari blO'V.; ad th- DFFal ItpPlast. j 

LIST'tL THE OTHiB P033I.:LE "V/G THM THE OTRES C»l BE j 


lined up in the four I, 0 rtTlON.S. 
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